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as a whole, can herein be presented. 
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THE VENTILATION OF HOMES AND 


S a ventilating apparatus or system to be good must be 
adapted to the conditions of each particular case, it is 
manifest that only a very narrow view of the subject, 


This limitation is inherent in the nature of the subject. 
In the able and interesting article entitled “ What is the use 
of a Building Law?” printed in the August number of this 
magazine, Mr. Robinson speaks of “the multitudinous, com- 
plicated, various and ever changing conditions of building 
operations.” This pithy phrase is extremely pertinent to the 
design and erection of good heating and ventilating apparatus. 
The author immediately adds: “ Few people have any con- 
ception of the inventiveness that is required in all mechani- 
cal operations. From the village carpenter to the engineer, 
all are continually occupied with new problems, for which new 
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solutions must be found.” Mr. Robinson is well known as a thor- 
oughly trained and experienced architect, and for him and his like 
it is unnecessary to say that the latter quotation accurately char- 
acterizes the “true inwardness ” of the heating and ventilating 
business, in which each individual design, in its application of gen- 
eral principles, involves variations and practical considerations 
which make it “a law unto itself.” The conditions for isolated 
country houses and city houses built up in blocks are essentially 
different, and the conditions for isolated dwellings in the country are 
never, at least very rarely, the same. It is, therefore, obviously 
impossible to describe an apparatus fitted to all cases, and in an 
article like the present I must confine myself to such general fea- 
tures as should enter into the construction of any good ventilating 
system. 

I have used here a much abused word. There are few existing 
specially designed apparatuses to which the term system is broadly 
applicable. ‘The “ Rudfan” system is one of these, and in its im- 
proved modern form is a sound application of scientific and me- 
chanical principles from which the best results may be attained. 
But it is properly a sys¢em not by virtue of any particular heater or any 
peculiar heating surface by which the air is warmed, or any special 
design of fittings. In the sense that ordinary and common appli- 
ances are combined and arranged in a special manner to meet 
special conditions in the heating of some particular building, such 
a combination is a system for that building. The appliances used 
are not collectively a system except as so combined, yet nothing is 
more common in current catalogues and in the mouths of salesmen 
than this term, which has, in most instances, no better basis than 
some particular form of boiler or radiating surface, with no possible 
relation to a definite mode of erection, to a particular method of 
circulating air or introducing it into a building, or to any other 
considerations implied in the signification of the word. 

Of course, such a site for a house or school should be selected 
as will make good ventilation possible. Air which has been charged 
with emanations from miasmatic marshes, stagnant frog-ponds, 
the refuse of slaughter houses, the sour water of starch factories, 
or sludge acid of oil refineries is not fit for breathing. It is worth 
while to mention this. In the selection of sites, an oversight or 
ignorant disregard of such sources of bad air is by no means un- 
precedented. It must be remembered that the engineer and archi- 
tect have done all they can with a building on any particular site, 
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when, on the assumption that the surrounding air is good, they 
have constructed an apparatus that will introduce sufficient air and 
so circulate and discharge it as to remove the impurities generated 
within the building. ‘They are not responsible for imperfections of 
site, except when its selection has been guided by their advice. 
However, although carelessness in the selection of site is far too 
common, I will not further emphasize this point. 

It must be constantly borne in mind that good ventilation has 
for its object primarily the constant and effectual removal of foul 
air, and secondarily the renewal of a supply of pure air. An 
old adage has affirmed that an ounce of prevention is worth a 


pound of cure. The problem of good ventilation should, therefore,. 


be rendered as easy as possible, not only by the selection of a good 
site, but by the careful attention of architects to certain details of 
construction. For instance, a house cannot be called well ventilated 
in which fumes from the kitchen or laundry penetrate to other 
apartments. The introduction of pure air may, with bad construc- 
tion, assist this permeation. 

I have always believed that the place for kitchen and laundry 
is the attic floor. Both should be provided with large sky-lights 
which may be opened whenever desired. These apartments should 
be reached from the cellar and dining-room by a dumb waiter shaft 
so arranged that an ascending current of pure air is always main- 
tained init. A flight of stairs in front rising from the next lower 
floor may afford access to the mistress of the house or her house- 
keeper. A similar flight at the rear may be provided for servants. 
With good ventilation in these rooms, so located and arranged, 
there can never be the slightest odor of cooking or washing de- 
tected in any other part of the house. 

Water-closets and urinals should each be provided with venti- 
lating flues, in which a sufficiently strong upward draft is constantly 
maintained to force a current into them whenever their doors are 
opened. In this way any foul gases generated in them are im- 
mediately transferred to the exterior air. 

The size and position of flues are of primary importance. The 
chimney flue for the heater or boiler ought, for the better class of 
ordinary sized dwellings, never to be less than 144 square inches in 
cross section if square, nor less than 14 inches in diametez if round. 
Inadequate chimney flues are much too common. An inefficient 
draft, besides being fatal to good heating, is also very uneconomi- 


cal of fuel. Economy of fuel can only be secured by good com- - 
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bustion. As far as possible flues should be located in inside par- 
tition walls, where their interiors will always take the mean temper- 
ature of the interior of the building. Instead of this it is a very 
common practice, especially in school buildings, to locate them in 
the outer walls. The air in flues so placed, unless special means 
for heating them are provided, as steam, hot water pipes or gas 
burners placed therein, will in cold weather be colder and therefore 
heavier than the air in the building. Cold air will therefore flow 
down through them into the building. When this takes place the 
action of the apparatus is partly or wholly reversed, and is fatal to 
either effective warming or ventilation. More of this in speaking 
of schools. My experience confirms the belief that for ventilating 
ordinary dwellings an inflow of air each hour equal to the volume 
contained in the building is adequate and for ordinary purposes 
even ample. Tests of air taken from such buildings when the 
problem is not complicated by faulty construction of drains, water 
closets and the kitchen and laundry fixtures, show that this rate of 
inflow meets all the requirements of first-class ventilation when the 
circulation is properly distributed. But I regard it as good practice 
to supply and erect an apparatus capable of doing considerably 
more than this, when a more rapid displacement is desirable, as 
when the house may be full of people on the occasion of balls, 
parties or receptions. At such times the conditions approach 
closely those in schools and other assembly rooms, and the ordinary 
ventilation becomes deficient. 

The inflowing air must be warmed toan agreeable temperature, 
and these temperatures are not (or ought not to be) the same for 
different parts of the building. Bath-rooms should have provision 
for heating them to a temperature of from go° to 1oo° F., and 
even higher when such temperatures are needed, in order that free 
perspiration may be generated in them when desired in bathing. 
Bedrooms ought not to be heated above 55°, except in case of 
sickness ; but every complete house ought to have an invalid 
room in which the temperature can be maintained at any pre- 
scribed degree, and in which a specially active ventilation can be 
carried out as occasion may require. Most people will require a 
temperature of 70° F. in parlor, dining-room, library, living-room 
and halls ; but a lower temperature is better, say from 65° to 68° 
F. ‘lhe latter temperature will be equally as comfortable as 70° 
ordinarily is if sufficient moisture is imparted to the air. In Eng- 
land where the air is, on the average, much more moist than in this 
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country, apartments are kept comfortable with a considerably lower 
temperature than is common here. The most effective means for 
imparting to air the required moisture in regulated quantity, is an 
arrangement for effecting commingling of steam with the inflowing 
air immediately after the latter has passed through the heater- 
box. This is always practicable in steam-heating apparatus, by 
the use of a device called an “air-moistener,” a patented form of 
which, now manufactured in this city, meets all the requirements. 
It charges the air with moisture more or less as required and, at 
the same time, is cleanly, no water dripping from it on floors or car- 
pets when used on direct radiators, and it is also applicable to indi- 
rect radiators. With hot-water heating apparatus as commonly 
erected, the proper and uniform supply of moisture is not so easy. 
There is an opportunity for some invention to supply this need. 
The best that can be done at present with either warm-air furnaces 
or hot-water radiators is the employment of open evaporating pans, 
or vessels. Needing frequent attention they are apt to be neglected. 

It is, in general, bad practice to introduce outside air without 
the use of a dust-chamber, in which the dust can settle before the 
air passes tothe radiators. Particularly when buildings are located 
near dusty country roads, or other sources of dust, the amount of 
impurity that can be introduced in this way is sometimes quite 
astonishing. It is easy in. most cases to supply this useful appli- 
ance without incumbering the cellar with it. The space under a 
piazza often forms an admirable location for a dust-box. <A cov- 
ered trench of considerable length, having its inlet at a distance 
from the source of dust, and fitted with a rotating cowl, is an excel- 
lent way of leading cold air to the heaters in the cellar. Whatever 
dust may enter at the inlet will gravitate to the bottom of this 
trench before it reaches the house, provided the trench is of suffi- 
cient size and length. Its walls should be made smooth with a 
coating of cement. Care should also be taken to locate the inlet 
of the trench where no foul gases or odors can be wafted to it 
through the action of winds, and it should also be su located and 
constructed that no leakage either of gases or liquids from drains 
can enter it at any point. 

The nursery should have floor-heat, so that little children may 
sit, creep or lie upon it without getting chilled, and its temperature 
should be 70° F. ‘The play-room for children need not be heated 
to more than 50° in coldest weather, which is warm enough for 
active exercise. 
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The question suggests itself here whether it is possible to so de- 
sign an apparatus as to give these strikingly different temperatures 
in different rooms. ‘To this Lunhesitatingly give affirmative answer, 
It may now be done either by steam or hot water apparatus, It is 
only necessary to place in or connect with the apartments to be 
warmed the right amount of heating surface, and automatically 
regulate the supply of heat to this surface according to the temper- 
ature desired. Thermostatic regulators may be used for each room. 
Of these a variety are in successful use. But, in general, it will be 
sufficient to compute from established data the extent of heating 
surface needed, and by the use of one or two automatic regulators 
in the cellar, to regulate both the supply of heat to the radiators 
and the flow of air over them. 

It is only recently that hot water heating has been placed on a 
level with steam in respect of automatic regulation, although many 
attempts to secure this desirable result have been made. A manu- 
facturer of hot water heating appliances in the West has patented 
and introduced on the market a positive, simple, strong damper- 
regulator for hot water heaters, which not only regulates the heat 
and inflow of air as promptly as steam-damper regulators do, but 
also permits the temperature of hot water in pipes and radiators to 
be safely carried to a point which requires no larger extent of sur- 
face than has hitherto been needed for steam heating. A notable 
economy in the first cost of hot water heating apparatus, as well asa 
better regulation of it has been secured, animprovement which, when 
the proper appliance for air moistening has also been supplied, will 
perfect hot water heating. Hot water heating even without these 
improvements has already largely superseded steam. 

Now as to the ventilation of schools, it will be obvious that 
some portions of what I have written will apply to them as well as 
to homes. But there are other points of importance that should be 
forced upon public attention. The adequately and properly venti- 
lated schools in this country are unfortunately few as compared 
with the entire number. Many of them are in this respect a dis- 
grace to modern civilization. 

The principal faults to be found in schools as regards their ven- - 
tilation, are that too little cubic space is allowed in proportion to 
the number of pupils; that an insufficient quantity of pure air is 
admitted to expel the foul air ; and that, in many cases when a suf- 
ficient quantity is supplied, it is introduced and led out in such a 
manner that the desired result is not attained. 
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As I have already absorbed the space assigned to me, I can only 
very briefly touch upon these important points. 

Many schoolrooms containing the correct amount of space for 
pupils, or perhaps even more than is necessary, are still faulty as 
regards space, on account of their proportions. It may be set down 
as a rule amply justified by practical experience, that all space in 
a schoolroom lying above a horizontal plane 12 feet higher than 
the floor is, for purposes of ventilation, to be considered as waste 
space. Each pupil should have 243 cubic feet of space below this 
plane, that is to say, 20} square feet of floor space, or a square each 
side of which is 44 feet. How many schools in this country meet 
this condition? By far the majority of them do not allow more 
than half this space for each pupil, and in many cases not more than 
one-third. 

How about the quantity of air admitted? ‘To maintain the air 
in a good sanitary condition in a properly constructed schoolroom, 
my experience confirms the amount required as stated by Billings, 
to wit, 60 cubic feet of air for each occupant per minute. For 100 
pupils this amounts to 360,000 cubic feet per hour. How many 
schools come up to this requirement ? There are many schools in 
this country that contain 100 pupils and do not introduce more than 
25,000 feet of pure air per hour, and even that is rendered ina 
measure ineffective because the air is not properly admitted. The 
pupils do not die in the poisoned atmosphere ; many of them will 
appear reasonably healthy. So do many persons who visit and 
tarry in malarial districts. But though the effects are not immediate 
and striking, they are sure, permanent, and easy to be traced to 
their causes in after years, by those who make a study of disease 
and its causes. It is scarcely less humane to kill a child than by 
wilfully ignoring sanitary requirements to cripple it for life phy- 
sically, mentally and morally, as children are being crippled to-day 
in the vile atmosphere of many schools. 

I regret that I cannot elaborate more upon this subject. I must 
close with a few words on the methods of introducing fresh air to 
schoolrooms, and must relinquish my original intention to illustrate 
this part of the discussion by diagrams. 

I have already said something about size and position of ven- 
tilating flues. Unless a system of forced ventilation be adopted, 
either by internally heating the flues, or by the use of a fan-blower, 
I think it may be safely set down as an established fact that ven- 
tilating flues in schools are universally inadequate, no matter 
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how constructed or where they are placed. I have never seen good 
ventilation in any school wherein flues warmed only by air currents 
entering them from the room were relied upon to remove foul air, 
and I believe the general experience of experts will confirm this 
statement, 

If a squad of policemen should attempt to clear a hall of a 
riotous assemblage, they would not form in single file and march 
through the middle or at one side. ‘They would form a rank en- 
tirely across the floor so as to cover all points, and when they had 
thus marched through the hall, it would be cleared. Now, the bad 
air in a room corresponds to the riotous assemblage, and the fresh 
air to the squad. It does not answer to let it all flow in at one 
point and out at another. It must cover all points, or so many 
points that with the aid of friction and diffusion the bad air is 
driven before it. The more intermixture can be prevented the 
better, The ventilation of assembly rooms should not proceed on 
the principle of dilution alone, though this action always takes 
place more or less. /xpu/sion should be the main reliance. But 
in order to do this, and avoid deleterious drafts, the inlets must be 
greatly increased in number as compared with the general practice 
in this respect. For a system of upward ventilation, I would, if I 
could, have an inlet under each pupil’s desk. In this way fresh air 
would be at once distributed to every pair of lungs in the apart- 
ment, 

But I cannot farther exceed my limit. If in this and the pre- 
ceding article, I have been able to indicate to some extent what 
good ventilation is, and some of its principal essentials, and in such 
a way that the general reader can understand them, a part of my 
original purpose has been carried out. ‘There could be much more 
written, and I shall hope others more competent than myself, will 
not let the subject drop here. 
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INVESTMENTS IN MINING PROPERTIES. 


By Albert Williams, Jr.. M. E. . 


HE subject of mining investments is so broad a one that it 
will be necessary for me to limit the scope of this paper to 
the gold and silver mines of the Far West, and the mines of 

lead and copper worked for their precious metal contents. 

The crude ideas about mining formerly prevalent among those 
not personally engaged in it are gradually passing away. ‘The in- 
vesting public is becoming better educated as to the real character 
of the industry—partly by dint of some awkward experiences, and 
partly by the technical press and hurried tours through the more 
accessible parts of the mining region. Yet there are many intelli- 
gent people who still persist in the delusion that mining is distin- 
guished from other business in that the element of chance is so 
predominant that the common precautions observed in other forms 
of investment may be disregarded. 

The truth is that there is far less uncertainty about mining than 
was formerly the case. Many of its operations can be planned and 
estimated for with nearly the precision of railway work or bridge 
building. This is true of the design, selection and erection of 
machinery, the requirements and duty of which are perfectly under- 
stood. It is also true, to a less degree, of such work as driving 
adits, where the cost of drilling, blasting and timbering can be 
computed as closely as in railway tunnelling, the variations from 
the estimates hinging upon unexpected hard rock or loose ground. 
In shaft sinking, heavy flows of water may retard the work and in- 
crease the expense by necessitating additional pumping capacity, 
yet the cost of sinking a given distance can be computed roughly. 
Uncertainty always exists as to the finding of ore and the character 
of ore to be met with. Geology is by no means an exact science, 
and only gives information of a general character amounting at 
best to strong probabilities that under certain conditions such and 
such an occurrence may be looked for. ‘The remedy for this un- 
certainty is of course to keep the mine well opened up ahead of the 
stopes. But even here considerable progress has been made. At 
least we have now a negative knowledge ; that is, an understand- 
ing of just where theoretical geology ceases to be a reliable guide. 
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At present there is no excuse for wild experimenting in the re- 
duction of ores. In the early days of precious metal mining in the 
West, this was a fruitful cause of failure. Often a company would 
put up a great mill or a smelter before its mine was proved capable 
of supplying ore, or built works for a process unsuited to the ore. 
The wrecks of buildings and the abandoned machinery scattered 
throughout the older districts are monuments of past follies, but 
they have their uses as warnings for the present. Such experiments 
are rare nowadays. ‘There is of course still room for improvement 
in metallurgical methods, but the margin has been narrowed down 
wonderfully in the last few years. Smelters buy ore on a basis of 
95 per cent. of the assay value, and good mills and lixiviation works 
are saving from 80 to go per cent. and over of the actual contents 
of ores ; so that any new process or appliance will have to do very 
good work indeed in order to compete with and supplant the 
methods recognized as standard. Careful sampling, plenty of assays 
and analyses, with test mill runs and sample lots shipped to a 
smelter, will always indicate the proper mode to be pursued and 
will show what can be expected of an ore; and no sensible man will 
settle upon a process until these preliminary tests have been made. 

Miners in most parts of the country are no longer dependent 
upon their own resources for the reduction of ores. The ore buyers 
and smelting works will always accept any ore having value, no 
matter how rebellious. With the growth of the railways and the 
establishment of public sampling works through which ore can be 
sold in the open market to the highest bidder, there is little trouble 
in disposing of a mine’s product. This is a great advantage to 
the miner, as he receives immediate returns for his output and is 
saved the first cost of reduction plant and the trouble of operating 
it. As in other directions, the metallurgical business is being con- 
centrated in comparatively few large custom works at favorable 
central points where fuel, etc., are cheap, and where they can 
operate to the best advantage by commanding a great variety of 
ores. 

Mining machinery, appliances, tools, explosives, and all supplies 
are not only cheaper but better than ever before, enabling work to 
be done more rapidly and effectively, and cutting down the labor 
account. Freights are now much lower in almost all parts of the 
mining country, owing to the rapid extension of railways. This 
is a very important item, one that in many cases is the critical 
point between profit and loss. It is now possible not only to 
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obtain supplies and send out products more cheaply, but also more 
regularly, with less dependence on the season, and at more uniform 
rates, so that figuring on new enterprises can be closer than 
formerly. Wages have been somewhat lowered, the cheaper cost 
of living giving the men a better position than formerly, however. 
The grade of labor is also improving, and more skilled hands are 
in the field. ‘There has been no great trouble from strikes hitherto, 
though just now the eight-hour agitation causes a little uneasiness 
in some quarters. 

A point worth remembering is that the product of precious 
metal mines is at once marketable. Fluctuations in the price of 
silver have of course affected profits, but not to the same extent as 
the ordinary changes in the prices of most other commodities or 
manufactures. Gold and silver ore and bullion can always be dis- 
posed of. There is no hunting for customers, no waiting for a turn 
in the market, and no competition—at least none that is directly 
perceptible. 

Another advantage that investors have at present is the large 
number of trained engineers, assayers, surveyors and metallurgists 
whose services are available. The increase in the number of pro- 
fessional men is partly due to the technical schools and still more 
to the wider experience which has been had. When we depended 
upon a handful of engineers, mostly graduates of foreign schools 
where mining under far different conditions from American 
practice was taught, it was only natural that mistakes should have 
been made which to-day are avoided by those rightly called mining 
men. 

The success of a mining enterprise rests primarily on the mine 
itself. Evidently with nothing to work on the most skillful opera- 
tions would be hopeless. But that is not all. There have been a 
very few mines so good and so constant as to defy technicai bung- 

ling and financial maladministration. No reliance is to be placed 

on the chance of such abnormal occurrences. To put it briefly, 
there are three things about mining to be taken into account : first 
the mine; next the way in which it is handled, and lastly the 
financial management. A failure in the first is necessarily fatal ; 
in the second, usually so; in the third, extremely dangerous, to say 
the least. 

Persons at a distance owning mining property are undoubtedly 
at a disadvantage as compared with owners on the spot who are 
at hand to watch their interests sharply. Outsiders have to rely 
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on the skill and honesty of their local managers. If they do not, 
but prefer to direct the working of an Arizona mine from a New 
York office, they reduce their superintendent to the rank of a fore- 
man, and the result is almost certain to be confusion. But if the 
directors really understand something about mining they will look 
to their superintendent to form and submit definite plans, and then, 
if approved, he will be responsible for carrying them out. When- 
ever an extraordinary expense is proposed, as in buying new plant 
or projecting a long adit, he will of course seek the approval of 
the board. ‘That gained, he should be left unhampered. Hence it 
is all the more important that care should be exercised in the 
selection of superintendents. Cheap ones are usually poor ones, 
Those who have proved their capacity are sought after and are 
paid accordingly. Closely figuring in this direction is poor 
economy. An incompetent man can waste many times the amount 
of his salary by a single ill-judged move. It is easy to find out 
what a man’s rating in the profession is, and fortunately there are 
many good engineers available. 

A mine to be a good “company mine” should be a large one 
and worked ona large scale. In order to pay dividends on shares 
numbering from 100,000 to 1,000,000, the profits have to be con- 
siderable or the dividend per share becomes insignificant and dis- 
appointing. The number of mines which pay handsome incomes 
to a single owner or afirm is very large ; yet such mines, netting 
even $10,000 to $50,000 a year will not satisfy the shareholders in 
a big corporation ; and the chances are that the profit, being con- 
sidered too small to make a good showing in dividends, will be 
frittered away. It is seldom for instance that the California cor- 
porations, operating mines mainly in Nevada, offer their share- 
holders less than 25 cent dividends, which on the usual capitaliza- 
tion of $10,000,000 in 100,000 shares would mean the very respec- 
table sum of $25,000, One such dividend a year would be a credi- 
table exhibit for a mine owned by one or twopersons. ‘Thus to be 
a promising purchase for a proposed corporation, a mine ought to 
be one which can be worked by a considerable force to insure 
steadiness of output. A rich but narrow vein, where only a limited 
number of men have room for stoping, may be the best for indi- 
vidual ownership, since running expenses are low; but it is not so 
good for a company as a large deposit of lower grade, capable of 
being extensively opened and presenting large breasts in the stopes, 
with a more regular output. The most reliable gold mines have been 
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of very low grade but with large and regular deposits. In Califor- 
nia $15 a ton is considered a very fair basis for a company mine if 
the ore is in quantity ; but a very much lower tenor has been 
worked with great profit in the exceptionally large deposits of the 
Black Hills and Alaska, where $5 a ton would leave a liberal 
margin for dividends. In fact most of the famous mines have not 
been of high grade, the gold ore rarely showing any metal to the 
eye, so that most miners have a prejudice against what are called 
“specimen mines.” The same thing holds, to a less extent, with 
silver and doré mines. On the Comstock the heart of the “big 
bonanza ” (the greatest ore body ever known) only averaged $5o 
per ton, including the rich streaks, and that was thought to be very 
high. The great silver mines of Montana have not averaged any- 
thing like asmuch. There have been exceptions, notably in Arizona, 
Colorado and Utah, where high grade ores in comparatively small 
amounts have produced largely ; but speaking generally, the cele 
brated mines have not been of that class. 

Undeveloped “ prospects ” should as a rule be avoided by outside 
investors, and so should large groups of insignificant claims. Our 
English friends have manifested a fondness for investment about 
which it could be said that the property included twenty or more 
claims, each of which would be described as a mine. Buta prospect 
is not a mine, and a whole group is often no better than a single 
location. The 3000 feet of a full claim is as much as can be worked 
from one plant, and to dissipate effort over many scattered open- 
ings is poor policy for a company. 

But, it may be asked, if a mine has been developed so that its 
value is evident, why should the owner desire to sell ? A very perti- 
nent question. To be frank, it must be confessed that holders 
usually want more money than is in sight. Yet this is not always 
so. There are instances in which to properly operate a mine already 
proved to be good, a preliminary outlay for machinery, roads or 
other improvements is called for, without which the holders are 
unable to work ona profitable scale. Sometimes good mines are 
offered for sale by owners interested in other mines or occupations 
and who are willing to “clean up”’ on a part of their holdings. 

It is not safe to buy a mine on its record alone. Every ton of 
ore taken out is a ton the less in the ground. In this mines differ 
from those kinds of productive property whose yields may go on 
indefinitely. Some mines with a grand history, but which had been 
worked till a mere shell remained, have been sold at high figures 
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in the East and in Europe, on the strength of their past reputation, 
just at the time when, or a little before, the owners became con- 
vinced that their territory was about exhausted. A worked out 
mine is far worse than an undeveloped one; and its extensive 
development, showing where ore has been but now is not, offers a 
good opportunity for deciding against it. The record of the old 
stopes is of course promising for contiguous unexplored ground. 
Nevertheless a mine which has yielded $1,000,000 is certainly worth 
just $1,000,000 less than it was before that million was taken out. 
Consequently, as a mine is not a permanent but an exhaustible 
quantity, calculation should be made as to the returns required, as 
a sinking fund, to extinguish the original outlay within a certain 
length of time. For this reason it is right to expect mines to yield 
higher percentage returns on invested capital than continuously 
productive property. 

The life of an actively worked mine in the United States is 
shorter than elsewhere, owing to the rapidity with which operations 
are pushed here. It will not do to refer to the Cornish and Ger- 
man mines which have been worked in a slow way for centuries, 
Our mines, individually, will not last so long. Some very produc- 
tive ones have been worked out in a couple of years or so. Our 
oldest mines are the gold veins of California and Colorado, but 
these have not been operated with much vigor. In the future it 
will not take twenty years to stope out a mine to a depth of 2000 
feet, with modern explosives and power drills. Unless extraordi- 
nary flows of water or intense heat are encountered it will be pos- 
sible to go down 4000 feet or more if the ore is good enough to 
meet the increased cost of operating at that depth. But even that 
limit can now be reached with a speed which would astonish the 
ancient miners. 

There are more kinds of mines than of real estate, and each has 
to be appraised on its own merits and with due regard to its peculiar 
conditions. A common error is to consider all mines as about the 
same thing. But they vary as to their size, their richness, the 
character of ore, facilities for working, climate influences, trans- 
portation connections, proximity of supplies of timber, fuel, etc., and 
so on indefinitely. A study of a mining “ proposition” necessarily 
involves careful weighing of all these considerations, apart from 
the intrinsic merit of a mine. The single question of locality may 
make all the difference, for a mine favorably situated as to the 
item of freights, might be quite unworkable if it were somewhere else, 
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Some mines—not so very many—have been self-sustaining from 
the outset. These were usually worked on a small scale at first 
and were slowly developed by means of their output. But a mine 
which has always paid its way is an exception. Many which were 
extremely profitable while the rich oxidized surface ores were being 
worked have required considerable outlay when the zone of baser 
ore below the water level was reached, both from the need of open- 
ing the mine on a larger scale and from the added expense of pump- 
ing and hoisting machinery. When a company takes hold of a 
mine it is often required to begin by putting money into it for plant 
and further development before it is in shape for rapid and econo- 
mical working. This very fact is the opportunity of the capitalist. 
There may be an exaggerated notion among miners as to the press- 
ing need of capital for development ; but it is none the less true 
that a good financial backing will help most miners. It is not 
necessary to throw money away because a working capital is in 
hand. 

A large grain of allowance must always be made for statements 
in the local press. Asa general thing the newspapers published 
in the mining regions have little to say about the great mines. 
These can stand alone. But the editors, without conscious misrep- 
resentations, like to help along the smaller claims, especially if 
owned by personal friends. So when Bill Jones, the prospector, 
comes into the newspaper office with a handsome specimen for his 
friend the editor, from his Hidden Treasure location on Last 
Chance mountain, he is sure to get a nice “ write-up,” which will 
relate that “ Mr. Wm. Jones was in town last week from his mag- 
nificent discovery. The Hidden Treasure vein averages 6 feet in 
width, and the ore assays 600 ounces per ton’—both of which 
statements may be perfectly true and satisfactory to the editorial 
conscience ; that is the vein may be 6 feet wide, and a small picked 
specimen (not a sample) may assay 600 ounces silver. These local 
notices are very misleading, and they have been copied into pro- 
spectuses and even Government reports. The temptation to say a 
good word for everybody, and the obligation the editors feel them- 
selves under to put the best face on the camp, are too strong. The 
technical press is somewhat safer, inasmuch as the reprinted ex- 
tracts are usually relieved of a part of their overstatements in the 
process of condensation. But the technical papers are published 
at a distance and obtain most of their news at second-hand or else 
from local correspondents, who are afflicted with the same patriotic 
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desire to boom their particular localities. Then the visitor to a 
mining camp in search of bottom facts will have to become very 
well acquainted before he hears a disparaging whisper about any 
property in it. 

To ascertain as nearly as possible what a mine is really worth, 
it becomes necessary for the buyer to call in the disinterested pro- 
fessional assistance of some one who knows. ‘There are many men 
of irreproachable reputation who are fair judges of mines, not 
merely the “experts” who make a specialty of examining and re- 
porting, but the working engineers as well. Such men are not 
infallible, but they certainly know more about mines than the 
laity. They hold the same position as consulting physicians. They 
may make mistakes—as do the doctors—but at least their opinion 
is worth more than that of persons who have had less opportunity 
for study and experience. A good mining man can usually form a 
fairly reliable opinion on a mine that is sufficiently opened to see 
what it is like. He can at all events give negative testimony, and 
that is something. It is well to note here that the day of self-styled 
“professors” and quack “experts” is waning. They are soon 
found out and reach their level. The relief from incompetent ad- 
vice will be a great boon to investors. 

In the transfer of mining property to a corporation there are 
several successive stages, at each of which some one expects to 
make a profit ; so that the shareholders in the final organization in- 
stead of dealing directly with the original owners, must necessarily 
pay, in addition to what the latter receive, something in the way of 
bonus or commission to cover these charges. Thus it happens that 
a good mine, worth at the outside say half a million dollars, is put 
on the market at the equivalent of two or three millions. All this 
leads to over-capitalization—in other words a dead weight on the 
mines. About two years ago, the British Chancellor of the Exche- 
quer ruled that the government fees for registry should be in pro- 
portion to the nominal capital. And a wise ruling it was, too. It 
at least had a tendency to shut out that class of schemes which 
had no financial backing to start with, though it does not prevent 
audacious promoters who have money enough and are willing to 
risk it, from floating over-capitalizations. Colorado and some other 
States have restrictions aiming to the sameend. If they do hamper 
the formation of corporations, they also effect some good withal. 

There ought to be some reasonable ratio between the actual 
value of a property, the cash paid for it, the nominal capital, sub- 
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scription rate, working capital and reserve. Asa rule the nominal 
capital is altogether too high in proportion to what it stands for, 
and the working capital and reserve are absurdly small. ‘The re- 
sult is that corporations capitalized up in the millions begin work 
with insufficient funds and soon find themselves in straits. If they 
are organized on the non-assessable plan, or cannot realize on 
treasury stock, it is extremely difficult to obtain means for carrying 
on work after the first enthusiasm has worn off. 

Every dividend-paying mine should carry a healthy bank ac- 
count, to tide over times of dorrasca, meet delays from accidents, 
and be in readiness to stand the drain of unlooked-for expend- 
itures. Witness the Ontario management and that of some 
few other companies. In 1875, when the Consolidated Virginia 
works were destroyed by fire, dividends went on as usual. A 
steady payer is always in better condition than a spasmodic one. 
When company officers, in the ambition to make a brilliant showing, 
disburse all the profits of a month’s run in a single dividend, they 
are taking large chances both as to the mine and the stock, for the 
next month may see an empty treasury or debt. If the object of 
mining is to manipulate the price of shares, that 1s another matter. 
We are here considering mining as a business. 

Mining purchases are made on two widely separated ideas. 
They may be either for investment, that is, to make money out of 
the mine itself; or merely as a speculation, with the purpose of 
making money out of the stock, or by reselling outright. The latter 
is a tempting bait and can never be entirely eliminated. And there 
is something to be said in favor of the much abused middlemen, 
for without them many meritorious undertakings would not have 
been carried through. But people are beginning to understand 
that mining, conservatively conducted, is very profitable, and hence 
there is a greater disposition to favor legitimate mining as con- 
trasted with mine speculation. The oft-mooted question, “ Does 
mining pay?” is pretty conclusively decided in the affirmative— 
with certain qualifications. It does not, if prosecuted loosely, and 
regarded as a mere gamble. When treated just as any other busi- 
ness should be, it is on the whole extremely remunerative. There 
are failures not due to bad management ; but so there are in com- 
merce and manufacturing. ‘There are also phenomenal successes. 
But taking the whole range of mining investment, the results are 
certainly favorable. No definite data exist from which to derive 
averages, and only vague conclusions can be attempted. One can 


i 
| 
i 
j 
' 
t 
‘ 
i 
| 
; 
| 
. 
f 


740 INVESTMENTS IN MINING PROPERTIES. 


state the total yield for a year and the dividends for the same pe- 
riod ; but we have no means of ascertaining the actual cash invest- 
ment (not nominal capital) of the companies, nor the receipts by 
individual owners. It is certain that a large population is supported 
directly and indirectly by the mines, If all these people were no 
more than self-supporting, it would be a positive gain to the 
nation. Economists are agreed on that. What they produce is an 
actual increment to the world's wealth—something which did not 
exist potentially before, and not a mere transformation as with 
manufactures. 
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WHY THE STATE SHOULD NOT OWN THE 
RAILROADS. 


II. 
By Benjamin Reece, C. E. 


N a former paper it was shown that the mechanical features of 

] our railways, together with the exigencies of the railway ser- 

vice, require them to be operated as entireties. It necessarily 
follows that any remedial scheme contemplating the free and open 
use of the rails to any and all applicants, even though subjected to 
one general system of despatching and inspection, is utterly im- 
practical ; and even if skilled and expert trainmen could be in- 
duced to make the trial, under any system of despatching now 
known the experiment would undoubtedly prove a very costly one, 
to say nothing of the consequent destruction of property and loss 
of life. Onthe other hand, should the States assume to engage 
in the management of the entire business of transportation within 
their respective boundaries, we would be soon brought to realize 
that our interstate commerce would in a large measure pass from 
Federal to State control. 

It may be claimed that minute and comprehensive Federal 
regulations governing the transfers between the States could be 
rigorously enforced ; but to constitutionally deny the rights of the 
States to the direction of interstate commerce, and then invest 
them with the complete control of the means of transportation, re- 
minds us of the imprisoned culprit, who, when told by his lawyer 
that they could not legally put him in prison for his offense, con- 
temptuously exclaimed: “Can’t put me here! Why they have got 
me here.” 

The distribution of cars and their movements can never be 
regulated by inflexible rules, but must largely remain a question of 
individual judgment and control. 

For illustration: heavy shipments of dressed beef are made 
from the large packing centres to the towns and cities of the 
Union. It will easily be recognized that the shipment and distribu- 
tion of dressed meats by rail requires regularity of service, prompt- 
ness in handling and high rates of speed in transit. Success has 
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been attained only by the constant vigilance and special facilities 
provided by railway officials, who in every conceivable manner seek 
to increase the sources of revenue for their respective lines. This 
branch of trade had only been fairly established when local butch- 
ers found that this competition materially reduced the profits of 
their trade ; whereupon they sought to secure a remedy by legisla- 
tion. The States could not prohibit the shipment of dressed 
meats, but aimed to destroy the traffic by the enactment of inspec- 
tion and other harassing regulations. This simply resulted in in- 
creased endeavors by the railroads to continue a business which 
added to their revenues. As the rulings of the Federal Courts 
compelled the States to legislate within prudential limits, these at- 
tempted restrictions were generally unsuccessful, and the traffic 
measurably increased in spite of adverse legislation. But with the 
State control of the railways this branch of trade, requiring the 
heartiest co-operation of the transportation companies to insure 
success, would be placed at the mercy of State employés, confess- 
edly hostile, who by the manipulation of cars and movement of 
trains could utterly ruin the business, and do it in such a manner 
that no criminal intent could be shown, and the courts would be 
powerless to provide a remedy. ‘The recent contention about the 
freight rates on salt from Michigan compared with those imposed 
on the Kansas product suggests what State control of railways 
would involve. ‘The illustrations given are suggestive only, and 
the more thoroughly the question is examined, the more certain 
it will appear that in a safe and satisfactory solution of the trans- 
portation business of the country there can be no halting place be- 
tween individual or Federal ownership and control. 

As the abuses complained of in the conduct of transporta- 
tion ultimately resolve themselves into a question of cost, we will 
proceed to ascertain if Federal control would provide more efficient 
service at similar rates, or secure equal results at a diminished cost 
for same; for if neither of these advantages is to be attained 
any change from corporate to Federal control would manifestly 
prove unwise. 

In the article which appeared in the May number of Tue 
ENGINEERING MAGAZINE, the writer made reference to the Erie 
Canal as having tended to reduce and keep down the rates charged 
by the railway companies. Be that as it may, it is nevertheless a 
fact that railway competition forced the State to make frequent 
reductions in its toll charges, so that the canal has been practically 
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made free to those using it, the public paying to the carrier the 
actual cost of haul only. Yet, in spite of these reductions, the 
proportion of coarse and bulky freights moved by rail has suffered 
no diminution. 

The boatmen’s charges, however, are not the only ones exacted 
from the people of the State; for the interest upon the original 
cost, current or funded, as well as for the expenditures for repairs - 
and improvements, represents an annual fixed charge ; but because 
it is or has been paid in the form of taxes it is seldom recognized 
as entering into the cost of transportation. 

For the Federal Government to secure the ownership and con- 
trol of the country’s railways the purchase or confiscation of ex- 
isting lines is necessarily involved. As the prevailing sentiment 
of the people is overwhelmingly opposed to any measure of con- 
fiscation, we will base our examination of conditions and results 
upon the theory of purchase by the State. 

A legitimate commercial basis of value is the immediate and 
prospective earning power of the properties in question. There is 
however, a commercial value to non-dividend paying roads, which 
partake of the nature of blackmail, in so much that the owners of 
remunerative properties are frequently compelled to purchase them, 
in order to prevent such roads from falling into the hands of rival 
companies who would operate them simply as bushwhacking lines, 
to harass and perplex competitors. Should Federal control be ac- 
quired on such a commercial bagis, the interest to be paid by the 
people in the form of taxes would largely exceed what they now 
pay in that proportion of the rates which represents the interest on 
bonds and dividends on stock ; for with Federal ownership the 
losses now sustained by the owners of unremunerative lines would 
fall upon the people by reason of their purchase. 

If, then, we find at the outset that the proportion of cost due to 
fixed charges is measurably increased it would be incumbent on 
the Government to perfect an organization superior to the skilled 
and highly specialized forces now engaged in the operation of our 
railways. There would have to be exercised the same scrutiny in 
the purchase of supplies, the same discriminating judgment in the 
adoption or rejection of new devices, the same watchful in- 
genuity in keeping down expenses and adjusting the expenditures 
upon the several lines to the magnitude and importance of the 
traffic. Sidings and facilities for mines, quarries, and manufacturing 
concerns, would have to be considered and determined with the 
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commercial scrutiny now employed. The same vigilant attention 
and prudence would be required to judiciously locate and properly 
time improvements, such as the enlargement of terminals, erection 
of buildings and shops, construction of second track and necessary 
sidings, additions to rolling stock, motive power, etc. ; and all this 
would have to be accomplished through the officers of a govern- 
ment which has been occupied in providing additional pensions for 
soldiers; enlarging the bounties of ship-owners; extending land 
grants to railroads ; adding to taxation to protect the manufacturer; 
and legislating to reduce the hours of labor for workmen. 

This brings us to another point. In order that the Federal 
Government may perform the transportation service without an 
increased cost as compared with present rates, it must not only 
provide a more efficient corps of employés, but it must exact the 
same hours of labor, and adhere to existing rates of wages. But 
as the Federal Government has already legalized eight hours per 
day for labor, and as government clerks and workmen are paid 
considerably higher rates than those paid for similar services by 
individuals or corporations, a marked retraction in legislative 
tendencies would be required. 

Failing to readjust the hours of work and the rate of wages as 
above, the increased cost to the public would be enormous. Again, 
as now managed, the forces on our railway lines are added to or 
taken from as the exigencies of the traffic require, while the rates 
of wages rise and fall in obedience to the law of supply and demand. 

This flexibility of adjustment would be wanting when subjected 
to the rigid rules and red tape of officialism ; yet this condition is 
inseparable from governmental control, which makes personal judg- 
ment subordinate to legal regulations. Therefore, simply making 
mention of the enormous extension of the Federal patronage by 
including within its category the seven to eight hundred thousand 
men now engaged in the transportation business of the country, 
and barely alluding to the general methods of appointment now 
existing and which will probably continue to prevail; we can 
readily see that, let the governmental management of our railroads 
be ever so wise in judgment, honest in purpose, and faithful in 
performance, the very conditions incident to State or Federal con- 
trol compel a higher cost for actual service than is now charged by 
railways to include actual cost, taxes and fixed charges. 

If, in this examination, we base the purchase price upon the 
actual value of the properties, independent of their earning power, 
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the results attained would not materially differ from those already 
noted. There are now in operation in the United States over one 
hundred and sixty thousand miles of railway, representing an ag- 
gregate capitalization and funded debt of more than nine billions 
of dollars, being an average of about fifty-eight thousand dollars 
per mile. The question at once arises as to whether this amount 
fairly represents the true value of the properties in question. It is 
not denied that a considerable part of it was made up of watered 
stock, but it must be remembered that frequent reorganizations of 
bankrupt roads has led to important reductions in the amount of 
stock originally issued. 

Again, enormous sums of money have been expended in the 
betterment of railway terminals; expensive real estate has been 
purchased ; extensive switching yards have been provided ; high- 
ways and street crossings in many cases have been bridged or 
otherwise protected ; high trestles filled with earth ; inexpensive 
wooden structures have been renewed with arch masonry or per- 
manent structures of iron ; station buildings have been enlarged, as 
well as increased in number and perfected in accommodations ; 
heavy steel rails have been substituted for the light iron rails origi- 
nally laid ; various systems of signalling have been introduced ; the 
rolling stock and motive power have been increased many fold ; 
grades have been reduced, alignment improved, the standard of 
road beds raised and thousands of miles of second track and sidings 
have been laid. For many of the enumerated betterments neither 
stock nor bonds were issued. When the enormous increase in the 
value of real estate is added to the original cost of the older roads 
it is fairly assumed that many of them could not be reproduced for 
the face value of their issues of bonds and stock. The statement 
has been made, and remains uncontradicted, that the real estate 
owned and occupied by some of the more important lines, valued 
at the selling prices of contiguous property, is worth more than 
their entire funded debts and capitalization of the same. 

But in this question we are not entirely left to conjecture, for 
when compared with the cost of railways in other lands, notwith- 
standing the higher cost of our materials and rates of labor, the 
showing is particularly favorable. 

The English railways cost three and one-third times as much as 
ours are Capitalized for ; the French two and one-half times; the 
German double; the Hindoo one and a half times; and the 
Australian about one and onethirdas much. ‘The average interest 
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on the total capitalization has for the last three years been a very 
small fraction over three per cent. per annum, and it would tax the 
resources of this government to the utmost to float at par so large 
an amount at so low a rate of interest. To find a market for one 
thousand millions is an entirely different question from placing 
nine or ten times that amount of bonds, and the chances are that 
a higher rate of interest would be required. As in the first instance 
cited, the Federal Government would be compelled to conduct the 
transportation business of the country more skilfully and at less 
cost than now, or the expense of the railway service to the public 
would exceed the amount now paid by them to existing corpora- 
tions. Under such conditions the change from corporate to Federal 
ownership and control would be both unwise and wasteful. 

But a broader and more fundamental objection obtains than 
any of those yet named. The commercial spirit is not restricted 
by political limitations or circumscribed by territorial boundaries. 
It is cosmopolitan in conception, reciprocal in action and world 
wide in operation. With the growth of commerce has come the 
extension of human sympathies and trust; with the growth of 
medieval towns the intense spirit of comradeship gave place to 
loyalty to the community, tribe or clan ; with the highways and 
canals of commerce those feelings were still further diffused 
throughout the States and nation of which the minor groups formed 
part. The age of steam has more closely knit together the 
interests of various climes and distant nations through the benign 
influence of commerce; the desperate energy expended in wars of 
conquest and spoliation has been transferred to daring explorations 
and. productive colonization ; and instead of the ancient glory of a 
universal empire procured by the sword we have a_ universal 
brotherhood by reason of mutual trade and friendly intercourse. 

The present commercial interdependence of the states and em- 
pires of the world, was well attested when the financial embarrass- 
ment of the relatively inconsequential Argentine Republic depressed 
exchanges in the money centres of the globe. An equilibrium was 
preserved and threatened wide-spread financial ruin was averted 
by the mutual assistance and reciprocal concessions of the world’s 
bankers. 

Upon the other hand, the political spirit is sectional in conception, 
coercive in action, and restricted in operation. While the com- 
mercial spirit points us to broader unions and augmented trusts, 
political supremacy carries us back to selfish aggressions and irre- 
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pressible contentions. The political bias is manifest in State legis- 
lation, which under the guise of license and inspection laws evades 
the provisions of the Federal Constitution, and under the pretext 
of police regulations it is sought to obstruct interstate commerce, 
and to remove or weaken competition. The commercial spirit is 
discoverabie in the demand for commercial union with the States of 
South America and the annexation of Canada. Arbitration be- 
tween nations, postal unions and international treaties are the out- 
growth of commercial intercourse. Standing armies, custom- 
houses and international jealousies are the relics of a decaying 
political ascendency. The union was made possible by the unre- 
stricted commerce between the States, and commercial integrity of 
the States has conserved the political union. Interstate commerce 
has remained, practically as well as theoretically, beyond the con- 
trol of politics ; hence its growth has been normal and unrestrained, 
and the older States have found themselves enriched by the settle- 
ment and expansion of the new. While the commercial spirit has 
thus tended to a closer union of those subjected to its influence, the 
political spirit has served to disunite and array against each other 
the several members of each political group. Thus the body politic 
has been divided into warring groups each seeking special advan- 
tages and self-aggrandizment. 

There are seemingly none left to conserve the general interest, 
and the welfare of all is neglected in the struggles of individual 
greed, while the public necessity has given way to the more persis- 
tent demands for local and class wants. Look at pension, tariff, 
subsidy, bounty, silver, labor, river and harbor, and proposed Alli- 
ance legislation, and mark the dispersion of political forces into 
minor groups, each organized to loot the treasury. It is theoreti- 
cally maintained, even by the beneficiaries of tariff legislation, that 
international trade is, and should be, non-political ; whereas practi- 
cally, and in fact, it is sought to be made the veritable foot-ball of 
political caprice. Once place the transportation lines under con- 
trol of the Federal Government, the broadening and humanizing 
tendences of commercial intercourse will be checked by selfish 
aggressions, the offspring of political agencies. 

If the cost of internal transportation should be borne by gen- 
eral tax, besides being confessedly unfair, it would tend to debauch 
the service and lead to wasteful methods. Imagine, if you can, the 
strife which the settlement of rates and classification would en- 
gender. The shippers of like commodities would league together 
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to secure favorable legislation for themselves, and the body politic 
would be still further divided into as many distinct groups as there 
are different classes of commodities for shipment. In the Alliance 
States the clamor for new railroads has been the loudest and most 
persistent, and legislation to stimulate construction has been the 
most far-reaching. Railways in those States have been constructed 
with a freedom suggesting that they should take the place of ordi- 
nary highways. How far such construction has been carried is well 
illustrated by the railways of the State of Kansas alone, which ex- 
ceed by about thirty per cent. the entire mileage of the New Eng- 
land group. It was expected by the public that this multiplicity of 
railways would secure lower rates of transportation, whereas in fact, 
the maintenance and operation of unnecessary lines has added to 
the charges made against the shipper, and reduced the profits or 
increased the losses of the owner. It is not in New England that we 
find adverse legislation rife and demand for State control persistent, 
for it has been the policy of New England to grant the right of 
eminent domain upon the grounds of public necessity only. 

Even under the loose methods which obtain, railway construc- 
tion has in a measure been restricted by fears of loss to the builder; 
but with the people still insisting on more railroads, and with the 
example of river and harbor and public buildings legislation fresh 
upon our minds, what shall we expect of the combination of legis- 
lators when every constituency will demand new railroads to be 
built by the Federal Government? Commercial considerations 
would have no weight whatever. National questions of important 
moment would be set aside for the consideration of schemes which 
would intensify the selfish greed of communities and arouse local 
dissensions and jealousies in every section of the Union. Internal 
commerce, which has been measurably free from political interfer- 
ence, has been developed on normal lines directed by individual 
prudence, energy and skill. Considerations of justice and utility 
demand that it should so continue. Evil consequences will inevit- 
ably follow if the transportation interests of the country are sub- 
jected to such violent changes as are typified in the tariff, the cur- 
rency and free coinage legislation. Internal commerce, which has 
so far tended to strengthen the political union, will, when sub- 
jected to political control, arouse sectional animosities and cause 
economic loss. 
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THE INIQUITY OF LEASING CONVICT LABOR. 


By Albert Roberts. 


ECENT riotous demonstrations of coal miners in East Ten- 
nessee against the employment of leased convict labor in 
the coal and iron mines, has emphasized a growing popular 

disapprobation of the Convict Lease System in all the States where 
this prison management prevails. No little sentimental rhetoric 
has been expended, from time to time, in homilies against the sys- 
tem, in which its inhumanity has been portrayed as infamous and 
its wastefulness as Folly’s crown of folly. But neither moral or eco- 
nomic considerations have had such weight in influencing an active 
reformatory movement as the threatening protest of the free min- 
ers against competitive convict labor. Just as the sordid self- 
interest of capitalists and the pecuniary consideration of tax-relief 
to communities counterbalanced any moral scruples against the 
inauguration of the system, so do self-interest and pecuniary con- 
siderations on the part of the free labor class now promise its 
abolition. 

The convict lease system exists in all the Southern States, with 
the exception of Maryland and Delaware. In some of these States 
it was doubtless adopted as a protection against the vagabond 
class, composed almost wholly of the freedmen fresh from slavery 
and the tremendous and, to them, wonderful results of the greatest 
civil war of history. As slaves, it must be admitted, they had 
thought little of petty pilfering, and as freedmen, many of them 
believed they could steal for a living. The Southern States were 
impoverished, bankrupt to the verge of repudiation of State debts, 
and without financial resources. An increase of crime following a 
demoralizing civil war swelled the list of convicts until prisons 
were overcrowded, and where prison room was ample, the expense 
of feeding, clothing, and guarding greatly increased the tax burden. 
In many, if not all, of these States, the effort to shift this tax burden 
was the incentive to the change of the prison management, and 
the grave error of the change was in the idea born of the demora- 
lization of the times and of the poverty of these commonwealths, 
that their penal institutions should be self-supporting. It seems 
not to have occurred to the statesmanship of that period that the 
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convict is a human animal, and his body and soul not the 
property of the State in that both may be crushed out in the effort 
to reimburse the State the cost of his scanty food. Nor did the 
law-tuakers seem to reflect that the same idea logically applied to 
other State institutions, such as public schools and asylums for the 
insane and blind, would effectually close them, insomuch that 
not one could exist on a self-supporting basis. If there were 
qualms of conscience against the proposition in the outset, they 
were quieted by the pecuniary consideration of relief from taxa- 
tion—endured, first as an expediency, and finally embraced as a 
new economic discovery. The great industrial development suc- 
ceeding the war in all the States where the least system prevails, 
the building of railways and levees, the opening of mines, and the 
cheapness of the labor of the convicts for the accomplishment of these 
needed improvements, closed the eyes of communities to the evils 
of the system ; not the least of which was the swiftness of convic- 
tions for petty offenses and the alacrity with which new recruits 
were added to the prison workers. An illustration of this demoral- 
izing tendency is reported in the case of a lessee of prison labor, 
privately offering extra fees to district-attorneys for every fresh 
conviction. 

The embarrassments of the Southern States in their efforts to 
apply economic methods to prison management gave rise to two 
systems—the Contract System and the Convict Lease System. The 
first, under certain restrictions, leased the convicts’ labor within 
the prison walls during certain hours of the day, subordinate 
to the official management of the prison. Under the Convict 
Lease System, the prisoner and the prison management are all 
farmed out into private control, and an intelligent reformatory 
system is impossible. 

The features of the leasing system vary in different States. In 
some, the State retains the penitentiary in charge of its officers 
and leases out the convicts in gangs to persons who use them any- 
where within the State boundaries, in private enterprises or on pub- 
lic works. In some cases the entire prison with its shops and 
machinery and the free use of all the convict labor are leased for 
a term of years, and the convicts worked within or without the 
prison limits, and transferred from place to place under armed 
guards and quartered in camps or in stockades convenient to the 
fields of labor. In some States the lease goes so far as to assign 
to the lessees the entire custody and discipline of convicts, and 
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even their medical and surgical care. The worst feature of the 
system is the practice of sub-leasing, and the question has been 
raised, as in the Coal Creek case in Tennessee, the scene of the 
recent miners’ riot, whether the State law gave to the original 
lessee the specific right to sub-lease,—such disposition of the con- 
victs not having been contemplated by the Legislature. 

In Tennessee, where popular disapprobation first assumed the 
eloquent, if lawless, aspect of a physical protest, threatening a 
conflict between the indignant free miners and the State militia, 
the lease system has been in operation for over twenty years, be- 
ginning in 1869-70 under the Republican régime as a contract 
system, the labor being employed by the contractors within the 
prison walls. The Act of February 5, 1870, required that no con- 
vict be leased or hired to be worked outside the prison yards ex- 
cept by and with their consent first had and obtained in writing, but 
this clause was repealed in June of the same year, and some con- 
victs were leased or hired to a coal mining company ; and by the 
Act of February 1, 1871, the inspectors of the prison were author- 
ized to establish at the Tracy city and Coal Creek mines, branches 
of the State Penitentiary. There was much opposition from arti- 
sans and skilled mechanics throughout the State at this time to the 
employment of convicts in the penitentiary building in the manu- 
facture of wagons, agricultural implements, wooden-ware and other 
articles ; and the issue was raised during the first Democratic 
administration succeeding the Brownlow régime as to the future 
policy of prison management. The earning capacity of the con- 
vict laborers within the prison walls had been falling short of the 
cost of its maintenance by some $30,000 annually. As some of the 
convicts were already hired to mine owners outside, it was proposed 
that the State purchase the Sewanee coal mines on Cumberland 
Mountain and remove the prison from the State capital to that 
point for sanitary and economic reasons, and for the political 
reason that, thus employed in coal mining, they would come less in 
competition with free skilled labor than in any other way. ‘This 
scheme was pronounced inexpedient or impracticable, on the ground 
that the State could not engage in the business of running a coal 
mine, and, if it did, past experience had demonstrated that State 
management of the labor had always resulted in loss. The argu- 
ment was advanced that the cheaper production of steam coal 
would enable the State to foster its infant industries, but the tax 
relief consideration outweighed all others, and, after much debate, 
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the policy of leasing all the convict labor was adopted, and in 
November of that year the State leased to private parties the peni- 
tentiary building, shops, tools, and the free use of all the labor of 
the convicts for five years. The lessees were empowered to work 
the convicts at any place in the State, and to have full control of 
the plan and character of the work in which they were to be em- 
ployed. The State, by the terms of this lease, was to be protected 
against loss or expense, and was at the same time to retain super- 
vision over the management of the lessees, so as to guard the con- 
victs against cruelty. The consideration was $100,000 annually, 
in equal quarterly installments, the State to be clear of all expenses 
on any account except the salaries of the Superintendent, Warden, 
Assistant Warden, Surgeon and Chaplain, which were to be pro- 
vided for biennially by legislative appropriation. The official rec- 
ords of the operation of the system during the two years ending 
December, 1882, show that the State at the close of that term held 
in custody 1330 convicts, of which 685 were worked within the peni- 
tentiary building, in wood and iron manufactures ; 28 were em- 
ployed in cutting a railway tunnel ; 34 at work ona farm; and 500 
in the several coal mines. Nearly half were scattered over the 
State in branch prisons, housed in stockades and worked in gangs, 
surrounded by guards. ‘The number held in custody has since 
increased to some 1500 convicts. 

In the other States the system and plan of convict leasing cor- 
responds with that of Tennessee. In North Carolina, at first the 
penitentiary proper and its interior industries were conducted 
under public account, but the prison buildings, poorly constructed, 
were inadequate to the sheltering of the increasing number of in- 
mates, and subsequently the greater number were scattered about 
in companies, under lessees, working on railways and wagon roads. 
In this, as in other States, the self-supporting idea seems to be the 
paramount consideration ; the warden’s report in one instance 
citing the fact that “the convicts have earned $678.78 more than 
the prison department has cost” under a preceding State admin- 
istration. 

In South Carolina the system varies slightly—only those con- 
victs being hired out who are sent beyond the prison walls; and 
the prison proper is under a full corps of State officers, and con- 
ducted on the public account plan; but here too, as elsewhere, the 
consideration of self-support obtains and the leasing system is domi- 
nant, a penalty attaching to the lessees for each escape of a prisoner. 
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In Georgia the lease extends totwenty years. The convicts are 
consigned to three prisons in different parts of the State, to each of 
which there are attached branch camps. 

In Texas $10,000 is the State’s annual share in the profits of 
the leasing system, but the working of the convicts remote from 
the penitentiary is condemned, and efforts have been made to bring 
the management into conformity with a statute requiring as many 
convicts as possible to be worked within the prison walls. The 
Texas board of managers has intimated its aversion to the system, 
and it would have been abolished in all probability, but for the 
necessity of making the prison labor pay the expenses of the 
prison. 

A report of the prison management in Alabama, in 1880, closed 
with the statement, that “the future of this institution is brighter 
than its past,” a statement seemingly inspired by the announce- 
ment immediately following, that it had paid $48,ooo into the State 
Treasury ; but a report to the succeeding administration two years 
later, closed with a statement condemning the leasing system as “a 
reproach to the civilization and Christian sentiment of the age.” 

Virginia for several years held to the contract system, but later 
changed to the lease system under pecuniary considerations. The 
prison having become over-crowded, a large number of convicts 
were leased to railway contractors. 

In various States leased or hired convicts are employed in 
different occupations, varying according to the exigencies of the 
local situation. In Kentucky the law prohibits the employment of 
convicts in mines, but they are leased to contractors engaged in 
building railways. In Arkansas they are worked in coal mines, and 
in Georgia in both coal and iron mines and in stone quarries. In 
Mississippi there are no mines of any sort, and the leased convicts 
are worked on levees and in planting cotton. Texas has the largest 
prison population, and Tennessee the next largest; while Georgia 
has twice as many as Maryland. Prison reports generally show a 
heavier mortality list in the branch prisons, or camps, than the 
penitentiary proper. 

The bulk of penitentiary convicts are received from the ranks 
of men untrained to any mechanical art or handicraft. The men 
with trades either keep out of prisons or appear in a marked mi- 
nority, although there is usually a sufficient number of skilled 
mechanics in prisons to constitute a teaching force. But most of 
the convicts are worked in mines and on railways and levees, in 
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obedience to a popular clamor, especially from artisans and mechan- 
ics, against their employment in the field of skilled mechanics. 
Aside from this, the first general opposition to the leasing system 
was based upon political considerations rather than upon those of 
humanity or upon resistance to encroachments on the rights of 
general free labor. Mine operators claim that they introduce con- 
victs, not for economy, but because they cannot rely on the free 
miners. On the other hand, the miners claim that coal cannot be 
put on cars for less than one dollar a ton by free labor, while with 
hired convicts it is put on at eighty cents per ton. The cost of 
feeding and guarding a convict is estimated at as high as twenty 
cents a day. The minimum task for each convict is four tons of 
coala day. ‘The price of coal varies, but putting it at the lowest 
wholesale price, say $2.50 per ton, it appears that the convict is 
made to earn the corporation ten dollars per day, less twenty cents. 
The free miner’s wages are fixed at fifty cents per ton, which at 
four tons a day would net him two dollars, a sum that he does not 
always get in cash. At some of the camps there are free stores, 
and it is not an unusual thing to see a sign on a door reading thus : 
“ Lard-oil fifty cents cash; sixty cents in scrip.” This is signifi- 
cant when the mining company’s checks are only worth eighty cents 
on the dollar, except on the last day of the month. In the convict 
mines the lessees are turning out coal at the rate of 14 cents per 
bushel. For years the average price has been two cents per bushel, 
and that price holds in the free mines yet, but the owners have to 
compete with the leased mines, and they claim that they cannot do 
it successfully and pay half a cent more on the bushel. Therefore, 
they say, the free miners are compelled to come down to 1} cents 
a bushel,—in plain terms, to put themselves on a level with convict 
rates. 

Thus, the issue is between the brawn of free labor and the 
sweat of criminal slave labor, or, as tersely expressed by one advo- 
cate for the abolition of the lease system, it is “an irrepressible 
conflict, on one side of which is arrayed conscience and the civiliz- 
ing instincts of humanity ; while on the other side is the plea of 
poverty raised in behalf of two million people ina State of the 
most varied wealth-producing resources of any on the North Amer- 
ican Continent, and this plea nursed by the blandishments of a 
corporation, the most powerful of its kind in the Western hemi- 
sphere.” Per contra, a prominent mine owner and operator is 
authority for the statement that the cost of coal, with convict labor 
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abolished, would advance twenty-five cents per ton, and the cost 
of fuel would not only be thereby increased, but the burden of tax- 
ation to maintain the prisons as well. This latter burden, however, 
is one sustained by some thirty odd other States and by other gov- 
ernments, 

In the abolition of the system of leasing convicts, the State 
Governments now practising it will be confronted with a perplexing 
economic problem. Of the various proposed methods for profitably 
and legitimately utilizing convict labor, that one, suggested in 
some of the States, of employing the labor, under State supervision, 
in the improvement of the public highways seems to meet with 
most favor. It is contended that by such internal improvements 
the industrial enterprises in the mineral and timber districts will 
be benefitted as well as the agricultural interests, and that, in the 
enhanced values of lands supplied with good roads the State would 
be compensated in increased revenues from the increased assess- 
ments for taxation. The profit of the leasing system is questioned 
by statisticians and economists who take into the account the losses 
of convicts by the more frequent escapes from the camps of the 
lessees ; the proportionate larger mortality list ; and the absence 
of proper reformatory influences upon convicts, from time to time 
released by expiration of sentence, to be turned loose upon the 
community. 

The alleged inhumanity of the leasing system is based upon the 
assumption that the convicts, removed from the direct supervision 
and care of the State, and left to the care of soulless corporations 
or selfish individual lessees and sub-lessees, are subjected to neg- 
lect or exposure, if not the cruelty and oppression of irresponsible 
task masters. Of specific cases of cruel treatment it would be dif- 
ficult to procure evidence, but it would seem an unreasonable sup- 
position that the lessees, having a considerable pecuniary interest 
in the bodily capacity of the convict to perform labor, would be un- 
mindful of his physical condition or the preservation of his health. 
No specific cases of cruelty on the part of lessees or their agents are 
alleged, unless it be in the matter of scanty and unwholesome food 
and inadequate shelter. The circumstantial evidence furnished in 
the comparative mortality as between inmates of the Penitentiary 
building and those of the remote camps and stockades is, in itself, 
a silent indictment against the latter. The higher death rate of the 
outside prisons, however, is ascribed to exposure and lack of the 
medical attention and hospital accommodations of the city prison. 
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The lessee is, presumably, concerned in the preservation of the 
health of his hireling from motives of self-interest, while the State’s 
care of the prisoner’s health is, or should be, influenced by higher 
moral considerations. If this moral consideration is secondary with 
the original lessee, it is certainly not improved by the abominable 
practice of indiscriminate sub-leasing. 

Aside from sanitary and pecuniary considerations, the whole 
system is revolting to the moral sense of the community and of the 
American people generally, and the demand for its abolition is 
most earnest in those communities where the system prevails. How 
soon the reform may be brought about is not to be determined defi- 
nitely ; but that it is only a matter of time when the lease system 
must go, is conceded. 

So far as Tennessee is concerned, where has recently arisen a 
conflict between the free miners and the lessees of convict labor, 
bringing the issue sharply to public attention, there is at least a 
prospect for an attempt to reach a speedy solution of the question 
through legislative action. ‘The Governor of that commonwealth 
has issued his proclamation calling the State Legislature into extra- 
ordinary session “to enact, amend or repeal such laws with refer- 
ence to the penitentiary of the State, as shall be deemed promotive 
of the public good, as the leasing, working and safe-keeping of the 
convicts ; the removal, rebuilding and enlargement of the State 
prison ; the consideration of measures that will reduce the contact 
and competition of convict with free labor to the minimum and con- 
duce at the same time to the humane treatment of the convicts, and 
also, the policy of increasing and defining more fully the powers of 
prison inspectors.”’ Just what can be done to remedy the evils of 
the leasing system and to minimize the competition between con- 
vict and free labor, is the perplexing problem which the Executive 
of the State has referred to the legislative department. If the lat- 
ter is equal to the emergency, and will impose the requisite taxation 
for the removal, rebuilding and enlarging of the State Penitentiary 
building, it may possibly find employment for the convicts that will 
not come into competition with free labor. By the same method, 
they may be supplied with the means to indemnify the present 
lessees if they consent to the abrogation of their contract, which has 
yet some four or five years to run before the expiration of the 
lease. Judged by the past record of the Legislature, there is not 
much to encourage the hope that such a policy will prevail at the 
extra session which begins next month, but the force of public opin- 
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ion may impel the Legislature to prompt action. Whether or not 
the lease system be abolished at this extra session, or during the 
session of a new Legislature to be chosen next year, the consensus 
of opinion in Tennessee is decidedly in favor of working the con- 
victs in the penitentiary proper and under immediate State super- 
vision. 

In any event, the consensus of opinion seems to favor the aboli- 
tion of the leasing system, upon moral and economic grounds. 
This sentiment has been growing for several years, and the system 
was perhaps a foredoomed institution even before the crisis of a 
threatened civil conflict brought its evils to a suddenly awakened 
sense of the dangers of its prolongation, just as the foredoomed 
extinction of the slavery institution found its climax in a conflict 
between free and slave States. The question, while more or less 
a political one, is in no sense a partisan issue. ‘The best thought 
of all parties is averse to it. It can no more withstand the enlight- 
enment of the nineteenth century than could the slave trade of 
the century preceding. 
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DEVELOPMENT OF THE DYNAMITE GUN. 
By B. C. Batcheller, S. B. M. E. 


HE armored ship and the use of high explosives in projec- 
t tiles at long range, are the two significant contributions 
made by American genius to naval warfare. The history 
of the Merrimac and the Monitor suggested the reconstruction of 
modern navies with more powerful guns; and now, before a great 
battle on the seas has put toa test the new tactics and the new 
forces involved in the general improvements, the invention of the 
Pneumatic Dynamite Gun adds a perplexing problem to the game 
of destruction. 

No one knows what will be the outcome of the next great col- 
lision of the navies ; and it is possible that doubt will not be an- 
swered in the remaining years of the Nineteenth Century. Much 
has been written, picturing forth the details of that great combat. 
In the way of romance, Stockton has written his ‘ Great Syndicate 
War,” and hardly less fanciful, but confined to the actual forces, is 
the recent book by an English officer describing ‘‘ How we Fought 
the Battle.”” It is certain that the deeds of heroism and self-sacri- 
fice that it will call forth the requirements of clear judgment and 
undaunted courage from every participant, stir the imagination 
even now. The changes in the conditions are too numerous to re- 
call in thé preliminary survey. Since the days of Trafalgar, steam 
has taken the place of sails. The guns are worked mechanically. 
A single shot will do the fatal work of a former broadside. The 
old pictures representing the hand to hand conflict when ships were 
grappled, can never be painted again in the times to come, for the 
rapid-fire guns would annihilate the bravest body of tars long be- 
fore it could tread a hostile deck. No wooden hulks will be seen 
floating half sunk in the sea and half seen in the murk of powder, 
with men clinging to the scattered spars and hatchways. Vessels 
of iron have a terrible alacrity in sinking, and the ram crushing into 
the sides of a ship has a merciless power. In fact, even the de- 
fensive features of this new warfare have elements of terror in them. 
The sums that have been spent on these untried navies are enormous. 
Of course their destructive possibilities are amazing. 
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It is not a settled matter that a small boat, not much larger 
than a harbor tug, armed like the Vesuvius with dynamite guns, 
could annihilate the most formidable armored vessel afloat ; but 
such a result is the aim of all experiments with high explosives. It 
will be seen further on in this article what has been ascertained as 
to the destructive power of the shells and their accuracy of range. 
It is almost useless to speculate on the uses to which the pneumatic 
principle of firing may be put. Of course, it will not be confined 
to the special boats like the Vesuvius. It will, however, in all prob- 
ability, be years before a high explosive is found that can be fired 
safely from an ordinary gun with the charge of powder commonly 


THE 8-IN, PNEUMATIC GUN, BUILT IN 1884, AT FORT LAFAYETTE, NEW YORK HARBOR, FOR SEVERAL 
VEZARS,. 


used ; while compressed air offers distinct merits and conveniences. 

Since high explosives of a stable and reliable form were first 
discovered, many attempts have been made to use them for the 
bursting charge of shells, fired from powder guns. Small charges 
were sometimes successfully propelled, when no detonator was 
used, but they produced no greater effect upon the target than an 
equal charge of gunpowder, because high explosives cannot be 
properly detonated by the shock of impact alone. They require 
some form of detonator, which is of necessity sensitive, and which 
in consequence will not stand the heat and shock of firing. These 
difficulties led to the adoption of compressed air as a means of 
propulsion. Its application could be controlled, making the shock 
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THE FIRST 15-IN. PNEUMATIC GUN, BUILT IN 1888, MOUNTED FOR EXPERIMENT AT FORT LAFAYETTE, 
NEW YORK HARBOR.” 

of the discharge a minimum, and it had the additional advantage 

over gunpowder of being cold instead of hot. 

The present gun is the outgrowth of years of experience and 
experimenting. No one mancan be pointed out asits sole inventor. 
Experiments were first made by Mr. Mefford in 1882, with a 2-inch 
gun of very simple construction. It consisted of a seamless brass 
tube, supported upon a T-iron and mounted upon a tripod. Air, 
compressed to the moderate pressure of a few hundred pounds per 
square inch, was stored in a small cylindrical wrought iron re- 
servoir, having a hand-valve at one end for controlling the escape 
of air to the gun. The hand-valve was connected with the breech 
of the gun by a flexible rubber tube which could be disconnected 
for loading. ‘The projectiles consisted of a piece of brass tube 
from twelve to eighteen inches in length, having a heavy pointed 
iron or brass head in one end and a long piece of wood projecting 
out of the other, forming a taillike that of arocket. The tube was 
filled with explosive. Made in this form, the centre of gravity was 
quite near the front end and the resistance of the air against the 
wooden tail, served to keep the projectile always tangent to the 
trajectory. After the shell was placed in the barrel and the rubber 
tube connected to the breech, the gun was discharged by open- 
ing the hand-valve at the reservoir and closing it again as soon 
as possible after the shell had left the muzzle, in order to save 
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theair. Rangesof more than a mile were obtained with this crude 
arrangement. 

The results with the 2-inch gun were so promising that a 4-inch 
gun was next constructed after a design made by Mr. Geo. H. 
Reynolds. It was in many respects similar to the 2-inch gun, but 
differed from it in this essential feature, that it possessed an auto- 
matic firing valve which could be regulated to allow any given 
amount of air to escape from the firing reservoir. For example, 
the valve could be set to open and remain open for a time that 
would allow the projectile to move three-fourths the length of the 
barrel, and then close, causing the air then in the barrel to act ex- 
pansively, like steam in the cylinder of an engine working with a 
“cut-off.” In other words, the regulation of the valve wasa regula- 
tion of “cut-off.” This gave a means of varying the range with- 
out changing the elevation of the gun, analogous to varying the 
charge of power in a powder gun. It also used the air in the most 
economical manner. In place of a rubber tube connection between 
the reservoir and the gun, iron pipes were used with swinging 
joints. The projectiles were similar to those employed with the 2- 
inch gun. 

Thenext gun, constructed in 1884, was an 8-inch, designed by 
Mr. Nat. Pratt, similar in principle to its predecessors, but very 
different in arrangement. The barrel was 60 feet in length, made 
of wrought-iron lined with brass, in four sections, bolted together 


THE I5-IN. PNEUMATIC GUN, DESIGNED BY CAPT. JOHN RAPIEFF, MOUNTED ON A TEMPORARY 
FOUNDATION FOR TESTING. AFTERWARDS MOUNTED AT SHOEBURYNESS, ENGLANI). 
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and mounted on a wrought-iron truss. The trunnions were at the 
breech and elevation was given by a hydraulic cylinder and plun- 
ger. The firing valve, similar in principle to that used on the 
4-inch gun, was located at the right trunnion. The firing reservoir 
consisted of eight wrought-iron tubes, 12 inches in diameter and 25 
feet long, all connected together by the large hollow castings that 
supported the trunnion bearings. The gun was traversed and 
elevated by hydro-pneumatic power ; air from the firing reservoir 
was admitted to a chamber nearly filled with some liquid, such as 
alcohol and water. This liquid served to operate the hydraulic 
cylinders. Projectiles were now designed entirely of metal. In 
place of the wooden tail a small brass tube was used, with steel 
blades or vanes attached to it, similar to a screw propeller, but 
much longer in proportion to its diameter. These blades or vanes. 
presented the necessary resistance to the air, and at the same time 
caused the projectile to rotate. 

Numerous and extended experiments were made with this gun. 
The most noted was the destruction of the schooner Si//iman, in 
New York Harbor, September 20, 1887. This schooner was go 
feet long, 25 feet beam, anchored stern on, at a distance of 1864 
yards from the gun. The shells used contained 55 Ibs. each, of 
explosive gelatine. ‘The first round fired went to the left. The 
second struck just astern of the schooner, exploded in the water, 
broke off the main-mast and injured the stern deck. The third 
round burst directly underneath the vessel and broke her up com- 
pletely. ‘Two other effective shells were fired in the wreckage but 
they were not needed. 

On September 30, 1887, ten dummy projectiles were discharged 
from the same gun in ro minutes and 45 seconds, each weighing 140 
lbs. These and numerous other experiments demonstrated conclu- 
sively that large charges of high explosive could be thrown with 
accuracy and rapidity to considerable distances, with perfect safety 
to those operating the gun, and that they could be exploded in an 
effective manner either against a target or in the water. These: 
results also led to the construction of much larger guns, having 
barrels 15 inches in diameter. One sea-coast gun was built and 
tested at Fort Lafayette, New York Harbor ; and three, of special 
design, were built for the Vesuvius, now in commission in the U. S. 
Navy. In each of these the principle remained unchanged but the 
details were brought to a higher state of perfection. 

The guns of the Vesuvius are 55 feet long and 15 inches diam- 
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eter of bore. They are mounted parallel with each other in the 
bow of the vessel, at a fixed angle of elevation of 18 degrees, their 
muzzles just protruding through the deck. They are trained by 
steering the vessel, and the range is varied by changing the “ cut- 
off.” Each has its own firing valve, and all are connected to a 
common firing reservoir. A five-chamber revolver under each gun 
contains the projectiles. A section of the barrel next to the breech 
is pivoted and drops down in line with one chamber of the revolver. 
A hydraulic ram pushes the projectiles from the revolver into the 
movable section of the barrel, which is then brought up into line 
with the rest of the barrel and locked. Additional projectiles are 
stored in three revolvers located just forward of the revolvers used 
in loading. These two sets of revolvers are placed in line, so that 
shells can be quickly passed from one to the other. The loading 
is done entirely by hydraulic mechanism, operated by a single man 
at each gun. The guns are discharged by levers in the conning 
tower. On the official trial fifteen shells, each weighing about 500 
lbs. with a capacity for 200 lbs. of explosive each, were discharged 
in 16 minutes and 11 seconds, All these facts are significant of 
the usefulness of the gun, and are far in advance of the experiment 
with the 

It was now decided that, while guns for use on board ships 
might be of various sizes, guns for sea-coast defense should be 
15-inch. With this size projectiles can be thrown weighing 1000 
pounds and containing 500 pounds of explosive. The type of gun 
finally adopted for sea-coast defense was designed by Captain John 
Rapieff, formerly an officer in the Russian army. The first one— 
built by the West Point Foundry, at Cold Spring-on-Hudson—was 
sold to the British government. It was set up and tested by them 
at Shoeburyness, England, during the winter and spring of 1891. 
It was the good fortune of the writer to be present at the interest- 
ing and successful tests. . 

The gun in genera] appearance resembles a power gun, having 
the axis of its trunnions at or near the centre of gravity of the 
barrel. The barrel is of cast-iron, smooth bore, made in three 
sections, the walls being about 14 inches in thickness. The 
“‘breech-plug” or “ gate” is simply a convex disk, with a tooth- 
shaped or interrupted flange. The disk swings outward ona hinge 
and when closed is secured by turning it a small fraction of a rev- 
olution, In the rear of the trunnions there is an outer casing about 
the barrel which conveys the air from the hollow trunnions where 
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it enters, to the breech. The main firing valve is located at the 
breech. It consists of a large sleeve sliding on the outside of the 
barrel, in its closed position, covering six ports leading into the 
barrel, just in rear of the projectile. The movement of this large 
sleeve valve is controlled by a much smaller auxiliary valve upon 
the outside of the gun. To discharge the gun the auxiliary valve 
is opened with a lever, located in a convenient position at the left 
trunnion. After doing this, the operator has no further control 
over the valve as it is entirely automatic in its action. The time 
regulation of the valve—in other words the “ cut-off ’—is governed 
by the time required for a fixed volume of air to flow through an 
orifice. The size of this orifice fixes the time, and this is adjusted 
by a micrometer screw. ‘Thus by simply turning a hand-wheel the 
range can be varied from a few hundred yards to several thousand 
without changing the pressure of the air or the elevation of the 
piece. 

The carriage is box-form, built up of wrought-iron plates, stif- 
fened and fastened together by angle-irons, channel-irons, I-beams, 
etc., riveted together. It ismounted on a “circular bed plate,” and 
contains the traversing and elevating gear, air pipes, etc. The gun 
is traversed and elevated either by hand cranks at the side or by 
an electric motor inside the carriage. This motor is controlled by 
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.a rheostat and switch on the firing platform, at the hand of the 
officer sighting the gun. The use of power greatly faciliates the 
handling of the gun and makes it possible for a very small squad 
of men to load and fire very rapidly. The gun can be traversed 
360 degree and elevated 35 degrees. 

The firing reservoir consists of six wrought-iron tubes, 16 inches 
in diameter and 25 feet long, placed in the ground below the gun, 
three on either side. The air from them flows up through the cen- 
tral pivot, which has a large “ turning-joint,” to the trunnions, where 
it enters the casing about the barrel. Since the air is only stopped 
off by the main firing valve, these pipes and casing are under 
pressure all the time when the gun is being used. The air pressure 
is usually rooo lbs. per square inch. In addition to the firing 
reservoir under the gun, air is stored at a much higher pressure, 
usually 2000 lbs. per square inch, in tubes located at any conven- 
ient place some distance from the gun. This is called the storage 
reservoir. Air is drawn from it after each shot to restore the 
pressure in the firing reservoir. The air is pumped into the reser- 
voirs by asteam air compressor. Several different forms of this ma- 
chine are to be found in the market at the present day. The principle 
is the same in all but they differ considerably in arrangement of 
parts and mechanical details. To obtain such high pressures as 
1000 and 2000 Ibs. per square inch, the compression usually takes 
place in two or three successive stages and is cooled between each 
stage as well as during compression. Since the volume of the air 
diminishes as the pressure increases, the cross-sectional area of each 
successive cylinder is made smaller. One form of air compressor 
much used, has a steam cylinder and two air cylinders arranged in 
line, on a bed plate, with a common piston rod. The steam cylin- 
der is atone end. Air from the atmosphere enters the large mid- 
-dle cylinder and receives one-half of its compression, then passes 
through a series of copper pipes surrounded by cold water, to a 
second smaller cylinder, where it receives its final compression. 
The air cylinders are always water-jacketed to keep them cool and 
prevent the destruction of packings. ‘The chances of the air 
compressor getting out of order and thus disabling the vessel in 
action are remote. 

Two types of projectile are now used, in various sizes, known 
as full-calibres and sub-calibres. The full-calibre, which fills the 
bore of the gun completely, consists of a light, strong case con- 
taining the explosive, fuse, etc., with a small tube in the rear sup- 
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porting the rotating blades or vanes. The case or body consists 
of a steel or iron tube } to ;'; inch thick, closed at the front end 
by a brass conoidal-shaped head and at the rear by a hemispherical 
base casting of bronze. The base casting has a socket in the cen- 
tre to attach the small tube that supports the rotating blades. 
Eight blocks of vulcanized fibre, on each end of the shell, centre 
it in the bore of the gun and prevent the metal parts of the shell 
from touching the bore, causing thereby, friction, heat, vibration, 
etc. Shells for a 15-inch gun are usually about ro feet long, over- 
all,—the body being about 7 feet and and the rear extension 3 feet. 
These have a total weight when filled of 1000 Ibs., and contain 500 
Ibs. of high explosive. The fuse is placed either in the point or 
base according to its design. The sub-calibre projectiles are 
smaller in diameter than the bore of the gun, and have no rear ex- 
tension carrying rotating blades. The blades are attached directly 
to the body, near the rear end. They occupy a portion of the 
space between the body of the shell and the bore of the gun, at 
the same time serving to centre the rear end of the shell in the 
bore. The front end is centred by four wooden blocks which 
drop off as soon as the shell leaves the muzzle. They are held in 
place, during movement through the bore, by pins entering into the 
shell. A wooden disk or gas-check is placed in rear of the pro- 
jectile filling the bore completely and preventing any escape of 
air. The body of the projectile is made up similar to the full cali- 
bre except that the charge only fills about three-fourths of it, the 
remaining space at the rear being left empty. This is done to keep 
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the centre of gravity forward of the centre of figure and so main- 
tain steadiness of flight. Sub-calibre shells 6 inches in diameter 
and about 6 feet long, weighing, filled, 150 lbs., contain a charge of 
50 lbs.; those 8 inches in diameter, 6 feet 5 inches long, weighing, 
filled, 300 lbs., contain a charge of 100 lbs.; and those ro inches in 
diameter, 7 feet 8 inches long, weighing, filled, 500 lbs., contain a 
charge of 200 Ibs. 

Fuses of various kinds have been used, the most noted being 
Captain Zalinski’s electrical fuse. It consists of two fuses, one to 
act instantaneously upon striking a solid target, such as the hull of 
a ship; the other to act upon entering the water, either instantly 
or after some seconds of delay. The first may be called an impact 
fuse and the second an immersion fuse. The former consists of a 
battery containing liquid, ready for action, connected through a 
“low tension ” primer. Upon striking the target, the circuit is closed 
and the primer exploded. This explodes the detonating charge 
of dry gun-cotton or dynamite and that in turn explodes the whole 
charge. In case the shell misses the target and enters the water 
the immersion fuse acts. This is similar to the other except that 
the battery contains no exciting liquid—is perfectly dry. As the 
shell enters the salt water the battery becomes wet and active, 
which immediately causes explosion unless a delay is desired, in 
which case a powder train is used. Mechanical fuses have been 
sometimes used. These generally act by impact either against a 
solid target or the water. An ingenious fuse of this class was de- 
signed by Mr. H. P. Merriam. One of its most peculiar features is 
a small wind-mill at the point of the shell, which unlocks the firing 
hammer as the shell passes through the air. It has two sets of caps, 
one intended to act when the shell strikes a solid target, the other 
when it strikes the water. The water enters an opening in the 
point and presses a plunger backward, driving the caps against 
the hammer which in this case is a steel ball. When a solid 
target is struck the point of the shell is crushed in, thus firing a 
set of caps arranged inside. Delay action can be given by a pow- 
der train. 

The range of the gun depends upon the pressure of the air, the 
point of “ cut-off,’ the elevation of the piece and the kind of pro- 
jectile used. Using 1000 Ibs. pressure per square inch, a maximum 
“cut-off” and an elevation of 35 degrees, the range of a full calibre 
projectile weighing 1ooo Ibs. is about 2700 yards or 14 miles; 
that of a 10-inch sub-calibre, weighing 500 lbs., is about 4000 yards 
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or 2} miles ; and that of an 8-inch sub-calibre, weighing 300 Ibs., is 
about 5000 yards or 24 miles. The muzzle velocity of these shells 
varies, of course, under different conditions, but it usually lies be- 
tween 450 and 800 feet per second, depending upon the air press- 
ure, “cut-off” and weight of shell. 

The projectiles are not designed for penetration, but at Shoe- 
buryness a ro-inch sub-calibre, weighing 500 lbs., was fired into 
a butt of sand, situated 600 yards from the gun, and it penetrated 
47 feet. The accuracy of fire is very remarkable, even when com- 
pared with modern rifles. ‘The following table is a record of the 
ranges and deviations obtained at Shoeburyness, England, during 
the experiments of the British Government : 
8-INCH SUB-CALIBRES. INITIAL PRESSURE, 1000 LBS. WIND 8 FEET PER SECOND, 


FROM ‘‘ 4 OCLOCK.” 
Number of 


Round. Elevation. Range. Deviation from line of fire. 
I 20 3647 yards. 17.2 yards left. 
2 3643 20.8 
3 3647 18.6 ‘* 
4 3640 22.6 
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It will be noticed that the five shots all struck in a horizontal 
rectangle 7 yards long by 5.4 yards wide. They fellat an angle of 
about 28 degrees and buried themselves in the level sands of the 
beach. The average deviation of 20.1 shows the combined effect 
of the wind and the natural drift of the projectiles. In shooting at 
a target allowance would be made for these disturbing influences 
by pointing the gun a little to the right or left of the “ bull’s-eye.” 
The above experiments were made to test the accuracy of the gun 
by showing how closely the shots could be grouped together. For 
this reason no wind or other allowances were made. 

The effect of explosion is a very interesting feature of all ex- 
periments with high explosives. This was emphasized by the de- 
struction of the schooner Si//iman in 1887. She was totally de- 
stroyed by two shells containing only 55 lbs. of nitro-gelatine. We 
can only wonder what would be the effect of shells containing 500 
lbs. Unfortunately, at least for our knowledge on the subject, very 
few experiments have been made with large charges of high explo- 
sive against iron-clad men-of-war. According to General Abbot, a 
charge of 100 lbs. of nitro-gelatine in the water would be effective 
against a first-class war vessel at a distance of 21 feet. Probably 
a charge of 500 lbs. would be effective at 50 feet or even a greater 
distance under some favorable conditions. The effect of such 
charges on deck would certainly be most destructive, if we can 
judge by the accidents that frequently happen in quarrying and 
mining. 

The Pneumatic Gun with its projectiles filled with large charges 
of high explosives—speaking more correctly its zrial torpedoes, 
for they should be classed as torpedoes—is especially adapted to 
the protection of harbors and channels, replacing, to a large ex- 
tent, the complicated system of submarine mines and auto-mobile 
torpedoes launched from the shore. A special design of gun, known 
as the revolver type, designed by Captain Rapieff, is adapted to 
mounting in the bow of torpedo boats. This gun has a barrel 15 
or 20 feet long, 9 inches in diameter of bore, placed in line with one 
chamber of an 8-chamber revolver. The firing valve is placed just 
in the rear of the revolver, and is connected by two pipes directly 
to the firing reservoir. The gun has a permanent elevation of 30 
degrees, and is trained by steering the boat. The vessel goes into 
action with the chambers of the revoiver all filled so that no load- 
ing has to be done except to turn the revolver one chamber after 
each shot. This makes it possible to fire, as rapidly as two shots 
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per minute, shells carrying 100 lbs. of explosives. Guns of this 
type will doubtless prove useful when placed in the bow of large 
vessels. They are admirably adapted for counter-mining. As time 
goes on no doubt many other uses for this weapon will be found— 
some have already suggested themselves—for the extensive experi- 
ments that have been made, both in this country and in England, 
prove the entire practicability of the system. 


A SUB-CALIBRE PROJECTILE. 
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tk. fact that storms in this country travel 
a from southwest to northeast was first 
_ observed and established by Benjamin Frank- 
lin, and this elemental principle suggested 
the feasibility of making known advancing 
weather conditions. The demand for the 
establishment of points of observation be- 
came urgent, for the benefits to be derived 
were of a practical kind, and were of concern 
to commerce and agriculture, while the theorists foresaw the 
development of a science. 

Many years passed, however, before legislation was brought to 
bear in the matter. Inthe latter part of 1869 Mr. David M. Stone, 
then president of the Associated Press, and now editor-in-chief of 
the New York /ournal of Commerce, in company with several other 
prominent men, solicitous of advancing the commercial and agri- 
cultural interests of the country, busied themselves with Congress, 
and on February 9, 1870, that body passed a “joint resolution, to 
authorize the Secretary of War to provide for taking meteorologi- 
cal observations at the military stations and at other points in the 
interior of the continent ; and for giving notice on the northern 
lakes and seaboard of the approach and force of storms.” The 
measure passed both Houses of Congress without a dissenting vote. 
Gen. Albert J. Myer, chief signal officer of the army, was assigned 
to the charge of this new branch of work by the Secretary of War, 
Hon. Wm. W. Belknap. The duties now imposed upon General 
Myer were distinctly novel. The precedents established in other 
countries in the way of procedure, as well as in theory, were not 
altogether applicable to our own, and many obstacles presented 
themselves at the beginning. The problem was not a trivial one, 
but called for serious and conscientious work. The general interest 
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evinced and the acts of scientific men, exhibited an expectation of 
results which the most experienced physicists knew must be spar- 
ingly promised. The service was capable of an indefinite exten- 
sion. ‘The benefits to be obtained, if success could be arrived at, 
were of a kind to tempt ambitious experiment and energy. The 
Signal Corps, which was thus called into existence ten years before 
the establishment of the weather service proper, found its duties 
united with a scientific as well as a military branch of the Govern- 
ment. Officers and men were detailed from the line of the army 
to aid in this important work. The enlisted force was increased 
from time to time until 1878, when the number was fixed at 450. The 
entire force up to 1890 consisted of 1 brigadier-general, 14 second 
lieutenants, 125 sergeants, 20 corporals and 175 privates. During 
the past fifteen yearsthe men employed in the Signal Service were 
not taken from the line of the army, but were, for the most part, 
graduates of our highest colleges, entering upon their duties after 
passing both mental and physical examinations. 

As soon as a system of observations was decided upon, stations 
were opened in the larger cities throughout the country. On Oc- 
tober 10, 1870, were established the station at New York and 
twenty-four others, covering principally the border of the Atlantic 
and the lakes, and including a few scattered over the vast interior. 
The office in New York was started at 57 Wall Street, and on July 
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25, 1871, was removed to the Equitable Building at 120 Broadway, 
where it has since remained. 

Regular telegraphic reports of storms and of local weather con- 
ditions were first attempted November 1, 1870. The first issue to 
the country of “ Weather Probabilities” as they were then called, 
began February 19, 1871, and were issued thrice daily until within 
the past three years, when two daily issues were made to meet the 
needs of the Press and by way of reducing the expense of tele- 
graphing. 

Prof. Cleveland Abbe, en January 3, 1871, was assigned to the 
department as Meteorologist and assistant to the Chief Signal 
Officer, and associated with Prof. T. B. Maury on June 18, 1871. 
Under the guidance of these able men the weather service started 
upon its successful career. It was during 1871 that Gen. A. W. 
Greely was assigned (while second lieutenant) to the duties of 
making “ Weather Probabilities.” With the exception of his three 
years of voyage in the Arctic regions, he remained with the Bureau 
to the time of its recent divorce from the Signal Corps, when he left 
the service with a high and honorable record, having filled almost 
every office under its control with credit to himself and honor to this 
branch of public usefulness. 

The Signal Corps, continuing in charge of Gen. A. J. Myer, 
gradually increased in magnitude and efficiency up to the time of 
his death, August 24, 1880. General Myer was succeeded by Gen. 
W. B. Hazen, who died on January 16, 1887, after a period of five years 
as chief, during which time many important changes and improve- 
ments were made. Gen. A. W. Greely then succeeded to the office 
and held it up to June 30, 1891, when by an Act of Congress, ap- 
proved October 1, 1890, the Weather Bureau and Signal Corps 
were made separate bureaus; the former being placed under the 
control of the Secretary of Agriculture, and the latter being retained 
under the control of the War Department, with Gen. A. W. Greely 
as its chief. The Signal Corps at the present time comprises one 
brigadier-general, one major, four captains, four first-lieuten- 
ants and fifty sergeants, who perform purely signal and military 
duties. 

Prof. Mark W. Harrington was placed incharge of the Weather 
Bureau and was selected by the President for his many qualifica- 
tions for the important position. He isa manof broad and practi- 
cal ideas, and besides being possessed of executive ability, he is a 
thorough master of Astronomy and Meteorology. He was born near 
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Sagamore, IIl., in 1848, and isdescended from the earliest set*lers 
of New England. Graduating from the University of Michigan in 
1868, he became instructor of Biological Science in that institution 
and remained there until 1870. He then received a commission 
from the U. S. Coast Survey to take Astronomical Observations in 
Alaska. In 1876, he pursued further studies at the Untversity at 
Leipsic, and dur- 
ing that year re- 
ceived an appoint- 
ment as Professor 
of Astronomy and 
Mathematics in 
the school of “the 
Chinese Foreign 
office” at Pekin. 
In 1879 he was at 
the head of the 
Astronomical ob- 
servatory of the 
University of- 
Michigan at Ann 
Arbor. He was 
made about this 
time a member of 
the Royal Meteor- 
ological Society of 
London. Since 
1884 he has edited 


the American Mete- 

Professor Harring- 
for his culture and | 
his force as a ON A SNOW-DRIFT. 


writer. Under his 
management there is no question as to the steady advance of the 
new bureau in its science as well as in its efficiency. 

Among the many projects Professor Harrington has in con- 
templation, is that to have stationed over the country, especially 
about twenty of the larger cities, the most skilled observers to 
make /oca/ forecasts for their immediate vicinity. It has long 
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been Professor Harrington’s opinion that, with the aid of the 
daily weather maps a local forecaster makes more accurate pre- 
dictions than those sent out from Washington. He further says 
that this must necessarily be the case, other things being equal, if 
the local forecaster has at his disposal all the information available 
for the general forecaster. At present the local forecasts are being 
made at Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, 
Galveston, Milwaukee, Nashville, New Orleans, New York, St. 
Louis and St. Paul. The lecal forecast officials are instructed to 
make their predictions each morning and night from the observa- 
tions and reports received from the various stations throughout the 
country, and these are to be amplifications or additions to those 
issued from Washington, but to be more in detail. 

Professor Harrington says that the successful prediction of 
weather is, for the most part, the result of information and practice ; 
but it seems also to be due to a peculiar sagacity which it is impos- 
sible to define. It is a matter of mental make-up, which cannot be 
foretold nor supplied when non-existent. 

In former years, before weather science had reached the high 
standard of the present day, it was not a very difficult matter to 
obtain a high percentage of justification. At that time predictions, 
or “ probabilities ” as they were called, were made for a large 
territory, embracing several States ; the New England, Middle and 
South Atlantic States covering the entire sea-board, with very few 
other divisions to take in the entire country. Rain, or fair weather, 
predicted for any one of the sections was easily verified over such 
a vast area. Now the country is divided into States and parts of 
States covering such a small area that a more exact calculation is 
called for: For instance, if the forecasts officer says “Rain for 
eastern or western New York” it must necessarily rain .o1 of an 
inch before his prediction is verified ; and if he says “ Fair weather,” 
and it should rain .o1 of an inch, he loses his percentage. With 
the local forecaster it is even more difficult ; for his territory is 
so small that all his tact and skill must be used to enable him to be 
successful. Especially must he be ever watchful on the Atlantic 
coast, for lying between two great storm tracks, as New York and 
Boston, the weather conditions are at times very complicated, and 
as he is without any reports from the eastward he must be more 
than ordinarily careful to be successful. 

A forecaster must be a man of steady self-reliance, and, indeed, 
of courage, for there is nothing more trying to a forecaster than 


4 
= 


777 


A STORM. 


DURING 


NEW YORK 


D BROADWAY, 


WORK OF OUR WEATHER BUREAU. 


SCENE AT THE JUNCTURE OF FIFTH AVENUE AN 


— 


778 WORK OF OUR WEATHER BUREAU. 

adverse criticism. Failures may often be due to timidity in ex- 
pressing one’s opinion for fear of failure, Such men do not serve 
long. Moreover, sound practical meteorological knowledge serves 
better than theory, and is the best means of success. This, in no 
degree, excludes the factor of science. p 

Under Professor Harrington’s management the climate of the 
various States is to receive special study. As itis the average weather 
or climate of any particular section that determines the agricul- 
tural capacity, it is therefore necessary for a farmer to understand 
the climatic conditions under which he is laboring before he can 
work intelligently for the best results. The seasons of drought 
are to receive careful attention, as well as cloud-bursts and torren- 
tial rain; the inequality and distribution of rainfall ; temperature 
variability ; the question of relative or absolute humidity ; hot and 
cold waves ; “ Northers” of Texas, and many other subjects bear- 
ing relation to climate and agriculture. 

A system of a more general distribution of weather data and 
reports is being perfected, which will enable farmers and others inter- 
ested to obtain the latest and best information at the earliest possible 
moment. Professor Harrington believes in a wide dissemination of 
all such meteorological data, and thinks that all reports should be 
placed in schools and libraries throughout the country. He also 
remarks that the general weather service has heretofore devoted 
itself rather to the interests of commerce than to agriculture. 
This has been because the needs of commerce could be more com- 
pletely supplied by general predictions, and also, because those in- 
terested in commerce are congregated in the great cities, and can 
be more easily reached. The weather service has not, however, 
failed to try to benefit the farmers, as its accurate predictions of 
frosts and floods for the cotton region, and its studiesef tornadoes, 
thunderstorms and cold waves clearly show. These warnings have 
saved losses that are incalculable. But of the many important in- 
vestigations and improvements to be made in the new Weather 
Bureau, considerable time may elapse before the results can be 
fully realized. 

The science of Meteorology is yet in its infancy. Thestudy of 
the laws of nature, and the general increase of knowledge, have 
during the past century lessened the influence of astrologers and 
empiricists, and have convinced all reasonable minds that the study 
of atmospheric phenomena, on an adequate basis, will eventually 
make meteorology as clearly understood as are astronomy, chemis- 
try, electricity and many other branches of science. 
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Weather services of foreign countries, established years prior to 
our own and on a more substantial footing, supplied with the finest 
instruments, capable of vast experiments, have come to realize the 
fact that the Weather Bureau of this country furnishes to the people 
at large more valuable information through the daily press in a 
shorter space of time and with more accuracy than all the foreign 
services combined. As all storms in leaving this side of the ocean 
travel slightly to the north of east, they are felt in a few days in 
Europe. To enable foreign countries to receive the benefit of our 
reports, cablegrams are sent daily from the chief of the Weather 
Bureau to Paris and thence to London, giving the location and 
severity of the high and !ow pressure storms traversing our country. 
These cablegrams are posted at the various exchanges throughout 
England and France, aad masters of vessels are thus enabled to 
leave port with a full knowledge of the weather conditions they 
are likely to encounter; knowing a storm is travelling east over 
their track, they can make a course more to the north or south and 
avoid a rough passage. 

The real value of our Weather Bureau is but little understood. 
Every class of people enjoys the benefits to be derived from the 
daily reports found in the press ; the farmer being guided in plant- 
ing and harvesting ; the shipper of perishable goods paying no little 
heed to the warnings of cold or warm waves ; the people living in 
the low lands along our great rivers having more than once saved 
their lives and property in consequence of their heed. The tobacco, 
cotton and grain interests are made a special feature of weather re- 
ports, and the ‘“‘ weather market,” based on reports sent to them, 
governs many transactions covering millions of dollars. The mari- 
time interests are kept fully informed of the location, movement and 
severity of all storms, and but few captains leave port now without 
a full knowledge of the weather conditions that they are likely to 
encounter. In the general mind the thousands of lives that are 
saved annually are never entered to the credit of our Weather 
Bureau for advice given. 

There is a recognition, however. One captain of our “ Pacific 
Mail” entered the New York office of the Weather Bureau not long 
ago, to thank the service for the valuable information given to him 
before sailing on his previous voyage. He said he had followed 
the advice relative to a cyclone advancing toward this port as he 
was about to leave. He was instructed to slow down and keep close 
as possible to shore in order to avoid the fury of the storm ; he did 
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so, and the storm centre passed to the east of his vessel, wrecking 
everything in its reach. He added, “I feel it my duty to my wife 
and children, the company I represent, and the passengers of our 
line, to call at this office for the advice of the service before leav- 
ing port ;” and he never fails to call. Such instances of gratitude 
are so few that they are hardly worth the mention. The true, 
practical value of our Weather Bureau is, therefore, not heralded in 
a commensurate way. 

The system of observation and weather reports comprises much 
careful labor. Observations are taken each day at 8 a. M. and 8 
p.M. After the observation is completed, a report made up in a 


SELF-REGISTER FOR RECORDING WIND VELOCITIES, 


brief telegraphic cipher is sent from at least one hundred and sixty 
stations to the chief office at Washingtcn, and is transferred to all 
the stations throughout the country over the various circuits leased 
from the Western Union Telegraph Co. for certain hours each 
day. This report contains the reading of the barometer, reduced 
to sea-level, also corrected for temperature ; the currents and mini- 
mum temperature in the morning or current and maximum temper- 
ature at night ; state of weather ; direction and velocity of wind ; 
dew-point and rainfall. As soon as these reports are received at 
the different stations, they are translated and entered on a stencil ; 
“isobars” or heavy black lines are drawn for every tenth of an 
inch in pressure, connecting all places sending the same reading. 
‘‘Isotherms ” or temperature lines are also drawn for every ten de- 
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grees, connecting all places of equal temperature ; and in this way 
the storms of high and low pressure are located. The curvature of 
the heavy lines shows the probable course of the storm, and the 


SELF-RECORDING BAROGRAPH FOR REGISTERING AIR PRESSURE, 


dotted or temperature lines the movement of cold or warm waves. 
This map when completed is used, in addition to local phenomena, 
for making the foregasts sent out to the daily papers by the As- 
sociated and the United press. They are issued for the country in 
general from Washington, and for the larger cities from local offices 
designated for that purpose. The maps are posted in post offices, 
exchanges, ferry houses, elevated station platforms, and in many 
conspicuous places for the benefit of the public. The reports are 
greatly sought after, and closely watched by the various branches 
of trade, being easy of comprehension after a few moments study, 
but at a glance they look very complicated, much like a problem 
for the scientist. It is hoped that before many years, with the 
steady advance of the age, every college and school in our land 
will use them in the daily course. Every man, woman and child 
could then have enough weather knowledge to be his or her own 
“Weather Prophet.” 

The accompanying chart of the memorable “ Blizzard” of 
March 12 and 13, 1888, will serve as an illustration of locating a 
storm centre, and give an outline of the radius of one of the most 
severe storms that has been observed in this country. The lines of 
pressure surrounding the “ Low” are closely drawn, showing the 
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severity of the storm by its steep gradient. The storms that cross 
our country are divided into two general classes; one in which a 
deficiency of pressure occurs, commonly known as “ Low,” and an- 
other which appears in the form of an area of excessive pressure 
known as “ High.” Low areas travel across the country by diverse 
paths, their average direction being a little to the north of east, 
with a velocity of about five hundred miles daily. From all sides of 
the “ Low” the winds blow spirally, inward and upward, with force 
proportional to the barometric gradient. The “ Low” is generally 
preceded by cloudy and rainy weather and high temperature. High 
areas generally follow the low areas, about one-half of them move 
east from Minnesota to New England ; the others from the north- 
west south to Texas, then to the eastward, affecting the Southern 
States; and with advancing high areas the weather clears and 
becomes cooler. When a high area passes over the New England 
coast, it frequently occurs that rain falls over the New England 
and Middle Atlantic coast. The circulation of wind from a high 
area is a reverse to that of the low, the winds blow out from the 
centre, corresponding to the movements of the hands of a watch. 

The self-recording barometer shown herewith is of the latest 
pattern used by the Weather Bureau for recording the variations of 
atmospheric pressure, which are automatically recorded by a pen 
attached to an arm connecting with the lever of the vacuum cham- 
ber and moving over a paper scale fastened upon a brass cylinder, 
it records accurately the air pressure by expansion and contraction 
of chambers. 
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European observers that America is yet 
too young to have buildings of historic 
or antiquarian interest, that we suffer 
from a superabundance of newness. 
The criticism is not without point, yet 
recent advances in architecture in all 
our large cities have been so rapid, that 
if we do not possess structures anti- 
quarianly interesting we have an abund- 
ance far behind our present necessities, 
and both structurally and artistically 
quite out of touch with the needs and 
ideas of the day. The buildings of 
New York which were once the wonders 
of America are so no longer. Each 
day witnesses new changes, fresh pro- 


gress, incessant alterations. Ina single 


year nearly $75,000,000 has been spent 
in new buildings in New York City 
alone, and a very large amount must, in 
addition, have been expended in alter- 
ing old structures to conform to current 
necessities. So rapid have been the 
changes of business and manufacture 
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that the life of a building has become a serious consideration with 
property owners. In a few years the most advanced of our present 
model buildings will be behind the times, and fresh expenditures 
will be called for if they are to retain their position as the finest 
products of modern architecture. 4 

From every point of view this changeableness is an advantage. 
We obtain greater conveniences. Methods of heating, lighting, 
ventilation, and other fundamental necessities receive more intelli- 
gent treatment with a corresponding advantage to the tenant. 
Business is accomplished with less fatigue and more comfort. 
New industries are created by the demand for fresh appliances 
which the new conditions call into existence. A powerful impetus 
is given to the building trades which is reflected in increased pros- 
perity in other industries. Finally, the appearance of our streets 
is improved or injured, as the taste of the builder or owner is 
developed or not. It is this last question which will be considered 
in this paper, because while architecture does not consist in the 
placing of attractive facades to structures, this part is of great im- 
portance, and is, perhaps, less understood and appreciated than any 
other phase of architectural art. 

If variety were. a prime essential of architecture New York 
would stand an admirable chance of gaining the first prize in an 
architectural competition. In the golden days of architecture, 
when it was in every sense an art, no one thought of asking in 
what style a particular edifice should be built, because there was 
but one to use. In the modern world the style is a highly impor- 
tant element, and many hybrid mixtures are served up to the pub- 
lic as trustworthy examples of the historical styles, but which often 
only exhibit the lack of knowledge of the designer. New York is 
richly endowed with varied examples. The Tombs is in an alleged 
Egyptian style. The United States Sub-Treasury may be taken as 
an illustration of a classic effort. A new church has been begun in 
the upper part of the city in what is said to be Byzantine. The 
Casino is interiorly a really excellent example of Moorish decora- 
tion. There are innumerable Gothic churches of all periods and of 
all possible variations, and the Renaissance furnishes the model 
for many public and private edifices. With few exceptions these 
buildings illustrate so many changes in public taste. Architecture 
is not with us as with the Greeks, or as it was in the Middle Ages, a 
matter of national feeling and expression ; we are quite without that 
ethnic homogeneity which alone can give us a national architecture. 
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That which passes for architectural taste, but which is really not 
far removed from architectural caprice, changes every few years, 
and with almost as much rapidity as fashion in dress. Sometimes 
it is for the better ; sometimes, unfortunately, it is not. 

Various names have been invented to distinguish the katest con- 
tributions to architectural art. as modern Romanesque, modern 
Gothic, modern Renaissance, Renaissance modified, Gothic modi- 
fied, Renaissance-Gothic modified, and so on indefinitely. The 
names are only interesting as indicating the tendency in modern 
architecture to copy art forms without an appreciation of their 
meaning. For nothing can be more senseless than to borrow a 
variety of parts from a corresponding number of buildings, arrange 
them in one design, and then rest satisfied that a new architecture 
has been invented which is worthy to rank with pure Gothic or high 
Renaissance. It would be as hopeless a task to cataiogue these 
combinations as it is to admire their eccentric originality. 

But while all this is quite true there is another side to the ques- 
tion. Styles in modern architecture may not be interpreted in the 
best or most successful way, but the public craving for change has 
in many instances resulted in a marked improvement in the appear- 
ance of ourstreet fronts. The older buildings not only appear to be 
out of date, which they really are, but suffer artistically in comparison 
with the newer ones. Structures in the Renaissance which were 
fashionable a few years ago, such as the Royal Insurance Building 
in Wall Street, the Brown and the Drexel buildings in the same lo- 
cality, the New York Life Insurance Co.’s Building on Broadway, 
the National Park Bank and many others of the same kind, com- 
pare very unfavorably with more modern buildings. Many notable 
changes have been made in Wall Street, and structures like the 
United States Trust Co., the Mechanics National Bank, and in a 
lesser degree the Bank of America, show an improvement in public 
taste. The Bank of America, though less successful than the oth- 
ers, favorably contrasts with the older grey granite structure ad- 
joining, whose sombreness seems better adapted for a prison than 
for an active place of business. 

In many recent facades the windows are the single feature of 
the design, and the wall space is reduced to lines of separation be- 
tween them. In the Electrical Exchange Building, the new building 
at thecorner of Twenty Third Street and Fifth Avenue, the Mercan- 
tile Library, and numerous others the architecture is only a frame 
work to hold the glass of the windows. Utility is a safe criterion by 
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THE NEW “CENTRAL”? BUILDING, LIBERTY AND WASHINGTON STREETS, 


which to measure architecture. but the most zealous utilitarian may 
well regret the tendency to make our buildings walls of glass with 
scarcely sufficient visible support to keep them upright. One of 
the most successful handlings of the window problem is in the new 
building of the Union Trust Co. The three great recesses which 
form the feature of its facade are admirably managed and exceed- 
ingly effective, though perhaps some exceptions might be taken to 
the manner in which the windows fill them. The design somewhat 
recalls the Times Building, but is much more impressive and vastly 
superior to it. 

Two motives, the recess or arcade and the basement furnish the 
basis of most recent facades. Neither of these ideas is new, but 
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they are now so generally employed as to be characteristic of mod- 
ern buildings. The arched recess, which only differs from the ar- 
cade in being employed where the front is too short to admit of a 
succession of arches, and which is usually filled with tiers of win- 
dows, came into use as a relief to the monotony of a series of win- 
dows without any architectural grouping. Few large facades are 
now undertaken in which it is not employed in one shape or other. 
It is a conspicuous element in the designs of the Columbia Build- 
ing, the new Delmonico’s, the Corbin Building, the Times Building, 
and, in a very unfortunate manner, the newly erected upper half of 
the Western Union Building. In the Central Building, the Stokes 
Building, and the new structure at the corner of Eighteenth Street and 
Broadway, the recess becomes an arcade or series of piers enclos- 
ing the windows. The London and Lancashire Building in Nassau 
Street, the Edison Building in Broad Street, and the building at 
Twentieth Street and Broadway are somewhat noticeable as con- 
taining neither the arched recess nor the arcade. 

Vertical relief being obtained by means of the recess, horizon- 
tal variety is sought in the basement and cornice, strings or friezes. 
A favorite design is a basement with cornice or attic and an inter- 
mediate structure of a different material, which finds typical illus- 
tration in the new building of the Methodist Boek Concern. The 
new Delmonico’s is a brick superstructure resting on a brown stone 
basement of unusual severity which has no connection with the 
part above. The Central Building also has an unusually high 
granite base. Architecturally a basement requires to be more than 
simply built of a material different from the main portion of the 
edifice. When several storeys, as in the Lincoln Building on Union 
Square, are built of a material different than that chosen for the 
upper part of the structure, the lower portion ceases to be a base- 
ment. Facades of this class are seldom homogeneous and lack unity 
essential in all good designs. The four lower stories of the new 
building at the corner of Eighteenth Street and Broadway are, like the 
Lincoln Building, of a different material than the upper floors, but 
the design is less heavy and obtrusive than in the older structure. 
Both the arched recess and the basement are excellent elements in 
their way, but the difficulties of properly proportioning them ren- 
ders the wisdom of their employment sometimes questionable. 

Not only does the necessity for the admission of ljght limit the 
architect in preparing his design by calling for the greatest number 
of windows as well as the largest, but it prohibits any massing of 
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THE “JUDGE” BUILDING, FIFTH AVENUE, 


the parts which would give variety by projections or recesses. 
Either of these expedients would result in a darkening of adjacent 
portions or a positive loss of room with a diminution of revenue. 
In office buildings, the almost single resource remaining to the ar- 
chitect has been the use of a few bold piers, which with or without 
connecting arches form the solitary relief to a facade of windows. 
Much the same condition may be noted in hotels. The evolution 
of the hotel in New York has been not less remarkable than that of 
the office building. The difference between the Astor House in its 
early days and the now demolished Merchants’ Hotel was not less 
great than that which separates the Astor House from the new hotel 
projected by the present Mr. Astor. Architecturally the Astor 
House is absolutely devoid of interest, and there is no better indi- 
cation of recent improvement in architectural taste than a compar- 
ison of its monotonous walls with even the faulty designs of more re- 
cent erections. The Fifth Avenue Hotel belongs to the same old 
order of things, though of somewhat more ambitious effort. Here 
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the architect selected a single idea and repeated it ad infinitum 
around the entire structure. The enormous size of the hotel gives 
it a certain dignity to which the individual parts do not entitle it. 

The example of the Hotel Beresford to the contrary, it is safe 
to say that no more hotels will be built in New York on the obso- 
lete lines of the Astor House or the Fifth Avenue. Indeed, the day 
for more recent structures like the Grand Hotel, the Victoria Hotel, 
the Hotel Brunswick, the Gilsey House, and the thoroughly fea- 
tureless Hotel Bartholdi, has also passed, and a new era begun in 
hotel architecture as well as in office buildings. And this move- 
ment is not less commendable because it has failed in some 
instances or because many of the efforts of the new school err as 
much on the side of an attempted ornamental aspect, as the older 
buildings did in ignoring it. ‘The Hotel Imperial shows a change 
in the public taste that would have been deemed impossible a few 
years ago. The design is not pleasing or even good, but it is dis- 
tinctively superior to many of the older structures of its class. It 
is noteworthy that the facade does not, as is too often the case, 
consist of an interminable row of windows. ‘The fronts exhibit an 
unusual amount of wall space, and it is to be regretted that 
with these opportunities the architects did not produce a more ef- 
fective building. 

The Holland House, on Fifth Avenue, is a further illustration 
of the difficulties imposed by current conditions. The front on 
Thirtieth Street is entirely without relief save that given by two 
or three friezes or string courses, and the lines of the windows. 
The main front on Fifth Avenue has scarcely more variety, but 
some variety is obtained by slightly projecting windows. In this 
design every inch of street front has been included within the area 
of the building. There are no obnoxious windows looking into 
other rooms, but the size of the building renders the result some- 
what monotonous, and the richly-carved entrance porch becomes a 
conspicuous feature of the whole. 

The impracticability of massing the facade in an effective man- 
ner has impelled architects to exhaust their ornamental ideas upon 
some one single part which is thus often lifted into undue promi- 
nence. The entrance, a porch, or a window, is frequently utilized 
for this ornamental treatment. A slightly recessed archway filled 
with richly decorative carving is the chief feature in the facade of 
the Hotel Imperial. But the most noteworthy example of this 
system of designing is the new Madison Square Garden. It would 
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require more space than can here be given to examine it in detail, 
but it may be remarked that the chief fault consists in the orna- 
mental parts being too rich, the plain portions too plain. The dis- 
tribution of ornament and blank wall is not judiciously managed, 
as, to note but a single instance, where a piece of plain brick-work 
is introduced between the ornaments of the arches of the arcade 
and the frieze above. The ornamental window or centre piece in 
the middle of the main facade is without connection with the rest 
of the edifice, though the chief element in the design. This is the 
more noticeable because there was no special occasion for the 
Garden presenting an unbroken front. 

Less improvement is to be noted in the design of apartment 
houses than any other class of large buildings. In the cheaper 
grade houses attempts at architecture have not yet advanced to a 
point worthy of notice, and are more evidence of a lack of general 
appreciation of art than any feeling for it. It is scarcely to be 
expected that buildings devoted to the necessities of the masses 
should exhibit any special architectural merit, but it often costs less 
to produce a beautiful building than an ugly one, and a better dispo- 
sition of materials in these edifices in many instances would have 
given much better results at no greater cost. The older, more ex- 
pensive apartment houses have few points of merit : they are over- 
grown piles of stone, brick, and iron with very little architectural 
feeling. Nothing could well be less interesting than The Flor- 
ence, and the enormous size of The Chelsea fails to give its end- 
less succession of identical windows any dignity or interest. The 
Dakota, facing Central Park at Seventy-Second Street and Eighth 
Avenue, is more modern in design than the majority of buildings 
of its class, and its almost bald simplicity has points of interest 
not possessed by the over-ornamented flats of Fifty-Ninth Street, 
while it is unquestionably superior to the newer and adjoining 
Hotel San Remo. 

Dwelling houses, which of course are more numerous in a city 
than any other kind of building, exhibit the same influence of new 
ideas. Unfortunately the very number of dwellings operates 
against them disadvantageously in the matter of architecture. 
The individual house, erected and occupied by the owner, is by 
no means the thing of beauty it should be nor is it always the 
acme of comfort which is supposed to be an especial characteristic 
of such dwellings. Architectural knowledge has not yet been 
sufficiently diffused throughout the community for the private resi- 
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dence to be noted for its good taste or real art. City and sub- 
urban dwellings alike suffer from this, though possibly the latter are 
more affected since the builder in the country is not bound by the 
conditions which prevent the free exercise of individuality in archi- 
tecture in the great cities. Yet, notwithstanding the many failures 
and the bad architecture of the new districts, there are unmistak- 
able indications of a greater popular interest in architecture than 
has been manifested at any time in our history. People are no 
longer satisfied to live in a house which is one of a dozen dupli- 
cates, with no more variety than that afforded by a door and two 
windows on the first floor, and three windows on each succeeding 
floor. The monotonous appearance of our older streets, in which 
the similarity of the dwellings would almost reduce one to the ex- 
pedient of marking special houses with chalk, a method which was 
productive of wonderful results in one of the tales of the Arabian 
Nights, has given place to avariety and mixture which, in its way, 
is almost as confusing as the sameness once universal. 

The movement is best seen in the new districts, especially on 
the West Side of New York, which for several years past has been 
the scene of amost phenomenal building operations. Instead 
of the former system of rows, each dwelling a duplicate of the 
other, it is no unusual thing for a different design to be employed 
in each house, or at least in not more than two adjoining ones. 
The conditions under which dwelling houses are built and the un- 
certain state of our architecture are not conducive to long continued 
or widely distributed good work, and, doubtless, more astonishing 
designs can be found in the West Side district of New York than 
on any other spot on the globe. But, with all this, the streets are 
more pleasing than the old-style thoroughfares which are iden- 
tical in plan and design from one end to the other. And they are 
especially important as showing an increased general interest in 
architecture. This covers a multitude of errors, for with the diffu- 
sion of knowledge and a better understanding of the nature and 
function of the art, there will come an abiding improvement in it, 
beside which our present efforts at advancement will appear small 
and mean, and seem as the product of an undeveloped people 
rather than the work of those who had the sum total of human 
knowledge and every available resource at their command. 

But there is another side to the question, another aspect which 
is not all brightness and hope but dark enough to seriously call in 
question the future of American architecture. A number of in- 
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THE DAKOTA FLATS 72D STREET AND 8TH AVENUE, 


stances have already been mentioned in which the difficult and un- 
favorable conditions under which buildings were erected, as well as 
the uses to which they are put, has hindered a freedom of archi- 
tectural expression. There is an almost equally large number in 
which the best opportunities have been given and lost and errors 
committed which should have been impossible. ‘The intrusion of 
engineering into the architectural field, and the handing over to 
engineers of the designing of architectural monuments has not 
always been a success, nor has improvement in design always kept 
pace with improvement in construction. It is a most admirable 
thing to construct a building well and in accordance with the most 
improved ideas, but itis not incompatible to employ at the same time 
an intelligent architectural design. A well drawn exterior will 
thoroughly express a well planned interior, and no matter how sound 
or advanced the construction may be, the building falls far short of 
perfection if the:facade or visible architecture is not as thoroughly 
excellent as the internal construction and plan. And it may be re- 
marked as indicative of the tendency of American architecture that 
the most important genuine advances it has made, has been in con- 
structional devices rather than in the full understanding of its art 
possibilities. 

This has unquestionably operated unfavorably upon the pro- 
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THE WINDSOR HOTEL, FIFTH AVENUE, 
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gress of architectural art, and to it,in a measure at least, is owing 
the innumerable lost opportunities in American architecture. There 
are many fine sites in New York on which really monumental ard 
successful buildings might have been erected had the architect 
studied his environment. It has been well said that in cities environ- 
ment can have no influence on architecure as it did have in the un- 
hampered architecture of the past, but this does not imply that 
when an occasion does arise it shall not be utilized to the fullest 
extent. Few sites in New York have the advantages of that on 
which the Post Office has been erected, yet in few buildings have 
the architectural possibilities been more completely ignored. In- 


THE METROPOLITAN OPERA HOUSE, BROADWAY AND 30TH STREET, 


stead of a monumental structure standing free and alone at the 
junction of two important streets, on a lot entirely surrounded by 
open thoroughfares and with unlimited opportunities for obtaining 
good elfect of light and shade, we have an inconvenient, awkwardly 
planned monstrosity which is the more unbearable from its con- 
spicuous position. 

The Metropolitan Opera House is another example of what 
might have been an imposing structure and is not. It was 
thoroughly in accordance with American utility to incorporate two 


& 
— 
| 
= 
a 
{ 
| 


800 TENDENCIES IN RECENT ARCHITECTURE. 


apartment houses in the design of a palace of pleasure, but the 
architectural effect is nevertheless disastrous. In the Madison 
Square Garden, which is perhaps the building which may be most 
readily compared with the Opera House, the ornament has been 
chiefly confined to a single front, the architects apparently being ob- 
livious of the fact that the balance of the structure, much the larger 
part, as conspicuous to the public as the facade they have chosen, 
is almost devoid of even the baldest architectural effort. At the 
same time a comparison of the Metropolitan Opera House or the 
much superior Carnegie Music Hall with the old Academy of 
Music shows how very far we have progressed in architectural 
work. 

In no case are neglected opportunities more noticeable than in 
buildings which occupy an entire block of ground or which cover 
sufficient lots to give the facade a breadth of some magnitude. A 
corner lot, especially, permits better treatment than where the 
building is confined between two others, yet there are many in- 
stances in recent buildings in which the very best opportunities 
have been allowed to pass unheeded. It is scarcely an exaggera- 
tion to say there is no more unfortunate tendency in modern archi- 
tecture than the overlooking of a chance of producing pees results 
when the conditions freely permit it. 

No survey of recent progress in American architecture would be 
complete without taking into account its upward tendency. A high 
tall building is much less susceptible of intelligent and satisfactory 
treatment than alow broad one. Breadth adds dignity to almost 
any facade, while height causes an apparent attenuation of parts that 
is very unpleasant. There have been many exaggerated edifices 
erected in New York within recent years, and there will be many 
more in years tocome. The high building has come to stay, and 
it behooves us to make the best of an unpleasant visitor. It wasa 
great economic advance when it was demonstrated that in order to 
do a successful business it was not necessary to occupy the ground 
floor ; but however successful the tall building may be economically, 
however better adapted to business it may have shown itself than 
the low structures it supplanted, the architectural merits have not 
yet been made apparent. A most unfortunate inherent love for big 
things takes the place of art instinct in many American minds and 
enables a vast host of people, and well-informed ones at that, to see 
unsuspected and amazing merits in the tallest of structures. The 
popular mind often fails to distinguish any difference in meaning 
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in the words “ fine,” “splendid,” “ big,” “ good art,” “ immense.” 
Big buildings, like big men, command respect because smaller per- 
sons fear to take exception to them. It is, therefore, a great mis- 
fortune that a really desirable form of tall building has not yet been 
produced, if only that those who admire them may have something 
to worship worthy of admiration. The limitations of architecture 
are such, however, that it is almost impossible to obtain a satisfac- 
tory design for high and narrow fronts. Yet, there is no reason 
why the best should not be made of our materials. 

Exaggerated edifices are bad enough in their way, but when no 
attempt is made to conform to the exacting conditions of height 
they become positive inflictions. The Tower Building, whatever 
may be its constructive merits, is one of the most conspicuous 
illustrations of this grade of work. In it the architect has exaggera- 
ted every line which tends to increase its apparent height and un- 
fortunate narrowness and the result is almost painful. The Corbin 
Building further up Broadway is another very narrow front which 
the support of a long side does not render pleasing. It will, perhaps 
look better when the adjoining structures have been built up higher. 
Similar instances are the new building at the corner of 18th Street 
and Broadway, the Lincoln Building on Union Square and the 
Lancashire Insurance Building in Pine Street. In all the upward 
tendency has been greatly exaggerated, and one of the most diffi- 
cult of architectural problems has been solved with indifferent 
success. There has yet been no instance where two extremely 
narrow buildings have been built adjoining one another, as this 
development of high structures with narrow bases is quite recent, 
but when the altitude of the buildings in all our principal streets 
has been increased to eight or nine and twelve storeys, as will unques- 
tionably be the case in a few years, the architectural effect of the 
varied narrow facades, if they are composed on present lines, will 
be something to make the spirits of the air pause in wonderment 
in their flight. When the tall building becomes as universal as it is 
now exceptional, it will be impossible to get a good view of any 
building in the narrow streets. 
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HOW NIAGARA’S POWER WILL BE UTILIZED. 
By Coleman Sellers, CE. 


HE practical minded man standing before Niagara Falls may 
well be pardoned for viewing that majestic and beautiful 
sheet of tumbling water as a huge and powerful mill-dam. 

His observation is entirely sustained by the facts in the case. The 
picturesqueness of the spot will be maintained by the two govern- 
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FAC-SIMILE OF THE FIRST ENGRAVING OF THE FALLS OF NIAGARA. 
From Hennepin’s ** New Discovery,” published in 1697. 


ments owning it, but, in the meanwhile, the Niagara Falls Power 
Company is constructing a tunnel that will divert from the Falls 
water sufficient to develop 100,000 H. P. 

It takes most visitors to the Falls of Niagara some little time 
to realize that Canada lies due south as they enter Niagara Falls vil- 
lage by the railroad from Buffalo. This changed condition is owing 
to the sudden turn in the river. The Niagara flows west to reach 
the Falls, with the breast of the American Falls facing towards 

803 


| 
~ 
is 
i 
« 
y 


804. NWIAGARA’S POWER WILL BE UTILIZED. 


the northwest, and the mighty cataract there pours its waters into 
a gorge narrowed to only a quarter of a mile wide, and then turns 
almost at a right angle and flows with a course east of north 
towards the Suspension Bridge and west of north from the Suspen- 
sion Bridge to the great whirlpool. The points of the compass, so 
puzzling to newcomers, must be borne in mind in following a 
description of the place and of Niagara Falls as a source of 
power. 

All rapidly flowing streams may be used for power where nature, 
as in this case, has planned a sudden fall or man has erected a bar- 
rier to form a pool of still water, which pool becomes the mill- 
dam or storage reservoir. From the mill-dam, canals or mill-races 
carry the water to the water-wheels, and from the water-wheels on 
a lower level a tail-race carries “the water that has passed " to the 
stream below the dam or fall. The water exerting its power 
through the wheel, has a power measured by volume, and by head, 
or the difference of level between the upper and the lower streams. 
The value of a water-power is somewhat dependent upon the dis- 
tance the water has to be carried by canal from the stream to the mill 
or from the mill to the lower stream. ‘The mills close to the dam 
may have the use of a head as great as the height of the dam- 
breast, and in some cases mills farther off may, by reason of the 
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continued fall of the river bed below the falls, find a greater head 
available at a considerable distance than close to the dam-breast. 
The head, however, may be lost by reason of the distance the water 
is carried before it is used, hence length of canal or mill-race is an 
important consideration in the value of water-power mill-sites. A 
mighty torrent such as at Niagara Falls, will yield power at any 
point in small amounts. Niagara Falls, however, considered as a 
mill-dam, has a breast nearly a mile wide; and water drawn from 
the pool above the rapids, must either be carried a mile or more 
to the wheel on the bluff below the falls, or have a tail-race dug 
through the rocks a mile or more long from a wheel operated near 
to the pool. The long tail-race is the foundation of the present 
enterprise. 

Among the various gaugings that have been made of the quan- 
tity of water that flows over the Falls, 265,000 cubic feet per second 
has been accepted as reliable, representing at 216 feet fall about 
4,750,000 effective H. P. The quantity of water in the Great 
Lakes is so vast in amount that it could be gradually drained off 
and fed over the Falls at this rate of flow without any fresh sup- 
ply from rainfall for at least a century. In other words, it would 
take, with a leakage of 265,000 cubic feet of water per second 
across the rocky barrier, 100 years to drain the upper lakes, were 
such a course possible. The outflow of the lake basin is about 
half of its rainfall, and the volume of the water in the lakes includ- 
ing Lake Ontario is thought to be about 6000 cubic miles. 

The water that issues from the bluff below the mills at Niagara 
Falls has been called the Bridal Veil. This veil represents 
a loss to the Falls proper of 800 cubic feet per second, which loss, 
added to the 800 taken by the canal, and roo by other users, 
points to at least 1700 cubic feet per second having already been 
taken without perceptible decrease in the torrent. The present 
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enterprise will take but an insignificant portion—not more than 
four per cent.—of the water that passes over the crest. _ 

The theoretical value of the water that passes over the crest of 
this mighty dam has been represented as requiring all the coal that 
is now being mined in the world daily burned as fuel to make steam 
sufficient to pump back the same quantity of water. All the indus- 
tries of America could be operated by this power, if it could be 
wholly transmitted. 

In Switzerland, where coal mines do not exist, human ingenu- 


HEAD CANAL AND TAIL RACE AS*ORDINARILY BUILT. 


ity has been exercised to develop the power of the waterfalls. The 
engineers expended much ingenuity in transmitting the power from 
the waterfalls to the distant factories. Their pride has been in wire 
rope transmission, by means of which power was sent a distance of 
several miles with quite good results and at a reasonable cost. The 
water, with crude devices at first, was able merely to operate a few 
small flax mills here and there, but later, by ingenious mechanical 
improvements, the same streams were made to yield the power nec 
essary to drive large factories requiring many hundred horse power. 
Lately there seems to be a preference given to electrical transmis- 
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sion. In no other place in the world, reasonably convenient to 
markets does there exist such a power as is presented by the Falls 
of Niagara. The improvement by electrical transmission and trans- 
mission by compressed air points to the possibility of utilizing the 
power from the waterfalls cver an extended area at a price that 
will compete with cheap coal as carried by rail. Very many years 
ago, Sir William Thomson, who acted as President of the Interna- 
tional Niagara Commission, suggested that the time might come 
when New York and Philadelphia would be lighted by electricity 
generated from the Falls of Niagara. This prediction has not yet 
been realized, but improvements made in modes of transmission 
give promise of economical development of power certainly to the 
requirements of the great city of Buffalo. 

One of the earliest proprietary maps issued showing the land 
on the American side of the Niagara River adjacent to the Falls of 
Niagara, owned at that time by Mr. Augustus Porter, claims to 
represent the country as it appeared in 1805, or when he came into 
possession of the property, having taken it up from the Govern- 
ment. In 1847 Mr. Porter issued a circular “to capitalists and 
manufacturers ’’ with a view to the use of Niagara’s water power. 
Paper mills and other factories already existed there. The efforts 
of Mr. Porter to rent power resulted inthe completion of what is 
known as the Hydraulic Canal, which carries water to the mills on 
the bluff below Prospect Park. Mr. Porter's advertisement led to 
the location of a right of way 100 feet wide for a canal through 
the town of Niagara Falls to a forebay running parallel with the 
lower river and supplying mill sites. This canal was built beginning 
at Port Day. It varies in width from 25 to 35 feet and is not navi- 
gable. Itthus occupies less than half of the width set apart for 
the purpose. The quantity of water that is delivered by this canal 
yields practically 6000 H. P., using say 47,000 cubic feet per minute, 
which power may be doubled by utilizing the whole of the available 
fall. Most of the manufacturers who put up buildings and took 
water from the canal were satisfied with a head of from go to 100 
feet. 

The execution of the present scheme, which originated with the 
late Mr. Evershed, Engineer of the State of New York, calls for a 
tunnel from property (about two miles of river front) owned by 
the company above Port Day, the tunnel being of sufficient ca- 
pacity to carry off water required to develop about one hundred 
thousand horse power with a head of 140 feet. Mr. Evershed’s 
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CREST OF THE HORSE-SHOE FALLS FROM THE CANADA SIDE, 


scheme contemplated a continuation of the tunnel parallel with 
the river on a moderate slope for a distance of about 13,000 feet 
from the mouth ; but with a length of 6700 feet a point is reached 
convenient as a manufacturing centre, where a central power sta- 
tion may be placed to yield power wholesale, to be transmitted by 
electricity or compressed air to the city at hand or more distant 
points. A navigable surface canal has been projected, that shall 
receive water from the river and be carried toward the west par- 
allel with the railroad to a point where the first section of the tun- 
nel will end. But of this canal it is the present intention of the 
company to construct only so much of the lower end, running 
inland northeast towards Buffalo Street, as will give a water supply 
capable of developing by a central power station the whole amount 
of power that the tunnel will yield. 

The tunnel plan gives a larger acreage of mill sites than is pos- 
sible by any other scheme, and in many ways is more economical. 
When we look at the Falls of Niagara in the light of a water 
power, the wide river above the Falls represents the mill dam and 
the gorge below the Falls the tail race. The tunnel being con- 
structed is upon the shortest line that can be drawn from this pool 
above the rapids to the lower gorge, and even then is about a mile 
and a quarter long. By sinking shafts to serve as wheel pits upon 
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the property of the company, a fall of 140 feet can be made 
available, and the water that passes the wheels at this head will 
then be discharged into the tunnel and carried off and emptied 
into the lower river at a velocity ultimately of over 20 feet per 
second. ‘To attempt to carry the same amount of water, yielding 
the same power at the discharging end of it, by a surface canal, 
would require a width of between 300 and 4oo feet and a depth of 
from 10 to 15 feet; but such a scheme is inadmissible, as there is 
no property available for mill sites along the lower bluff, and public 
feeling opposes it. 

The actual work that is now going on at Niagara consists in 
the driving of the tunnel, the completion of which is to render all 
after work possible. This tunnel finished and an entrance made 
from the river by the completion of some portion of the canal that 
is to feed the mill sites, power can at once be applied to a very con- 
siderable amount. The secondary transmission of power contem- 
plates an extension, not only over the new town of Niagara Falls, 
but also to Tonawanda and Buffalo or elsewhere ; the company 
having secured the rights to transmit power by any known meth- 
ods. The several attempts that have been made in Europe to 
transmit power to manufactories from central stations, while in 
some cases yielding satisfactory returns, in others less profitable, 
have all demonstrated the convenience of power so transmitted to 
meet many wants. The readiness with which it can be applied, 
warranted a rate of rental that has in most cases been profitable to 
the producing company, even when steam generated by coal for 
fuel is the primary source of power, as is instanced in the cases of 
Paris, France, and Birmingham, England, where compressed air is 
the mode of transmission. 

The water power of the Rhone at Geneva, Switzerland, where 
the volume of water is considerable but the fall only moderate, has 
been utilized by means of a pumping station from whence the water 
is raised to reservoirs on the hill and returned to the city by pipes 
under a much greater pressure, thus enabling a small volume of 
water to yield in small motors the power and speed required. 
Where electrical machinery is to be driven by water power and the 
head of water is not sufficient to give the power and velocity re- 
quired, the speed must be obtained by gearing up, with attendant 
loss. In Geneva, small water motors made very sensitive by the 
regulating devices, are coupled directly to the shafts of the dyna- 
mos, and the speed of the wheel is adapted to the requirements of 
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the dynamos. At Geneva we see the anomalous condition of the 
electrical station built on the rapidly flowing river, but not driven 
directly by the water that passes below the building, but secon- 
darily by the water returned from the reservoirs outside of 
the city. 

In our own country we find large industries scattered over ex- 
tensive areas where electrical transmission in lieu of shafting has 
been adopted, even when the power required has to be converted 
into electricity and not used directly, solely on account of the con- 
venience of the transmission and the facility with which the motive 
power can be carried to the machine to be driven. Roughly stated, 
power transmitted by line shafting in the usual manner a distance 
of say 380 feet, will lose in transmission to that distance fully 114, 
while power may be transmitted the same distance by wire rope 
transmission with a loss of only 14¢, showing how much transmission 
has todo with the economical use of power. 

Compressed air as a mode of transmission in Paris and Birming- 
ham has been popular on account of the many uses to which it 
adapts itself. Existing steam-engines can be operated to great 
advantage, particularly when the air delivered from the mains is 
made to pass through a coil of pipes over a moderate fire and is so 
expanded and rendered more efficient, the heat so applied being 
fully five times more efficient than if applied to raising steam from 
water. For blast purposes the compressed air is used directly by 
causing a jet of the high pressure air to carry in a large volume of 
atmospheric air, when volume and not pressure is required, as in 
cupolas, blacksmiths’ fires and in ventilation. Air driven motors 
are inexpensive and durable, and the air can be carried to the motor 
when it is not stationary by flexible tubing. Besides the cleanli- 
ness of the operation, the fact that the exhaust can be discharged 
directly into the rooms without detriment, makes it much preferable 
to steam. In a like way the recent development of the electric 
motor industries in this country has enabled electricity to be applied 
in many cases to the exclusion of line shafting for the transmission 
of power. 

The work of the Niagara Power Company is now being carried 
out in such a manner as to permit the location of large or small 
industries in which each shall control his power and regulate it ac- 
cording to convenience by having the water-wheel under his own 
control. This is the ordinary manner with water companies, but 
with the exception of some of the large milling operations and wood 
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paper pulp making, and inthe metallurgical operations by means of 
electricity where large amounts of power are required to act upon 
a very few machines, there are very few manufacturing establish- 
ments that require, at least in the start, blocks of power exceeding 
100 or 200 H. P., 1000 H. P. being sufficient to drive a factory for 
textile purposes of the largest size usually put into one building. 
It is the intention of this company to give this class of consumers 
what they want in the way of power, by means of a properly ar- 
ranged central station. If the power by electricity or compressed 
air can be transmitted 20 miles at a loss of only 10% of its power, 
the force that this is capable of transmitting can be extended over 
a very much greater area than would be possible if each consumer 
of power controlled the force by using the water directly. 

The work that is now rapidly progressing will result in a tunnel 
of a horse-shoe form, securely timbered until ready for the brick- 
work, and then lined throughoutin a very substantial manner, provi- 
ded such lining is found necessary, through the entire length of the 
tunnel. ‘Two shafts have been sunk, while the entrance from the 
river permits another gang to discharge the contents of the tunnel 
from the heading directly into the river, and to thus permit five 
breasts to be driven at the same time. The power used to effect 
this work is compressed air, a very large plant having been erected 
for the work. 

The country is seemingly level, but a contour map of the land 
shows it to afford ample facilities for drainage. The tunnel that is 
now being built will furnish ample discharge for power to the ex- 
tent of 100,000 H. P.; but in addition to this, in view of future pos- 
sibilities, a right of way has been secured for a second tunnel under 
the town to discharge lower down the river. Upon the completion 
of the tunnel and erection of a central station, compressed air will 
be given to the existing factories to take the place of steam, at a 
lower rate per H. P. than will be possible by fuel, and the boilers 
can then be used for other purposes where steam is used for 
heating, or electric motors can be substituted for the engine 
and boiler. 

Most water powers, variable in quantity between high and low 
water, can be portioned out equally for use all the year round, only 
so far as their minimum total power goes. At times there may be 
much water to spare, but this excess of power is variable in dura- 
tion. All ordinary water powers, however, are in jeopardy from 
excessive drought or excessive floods, for at times the torrent may 
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overflow the banks and obliterate all the difference of level that is 
the source of power. All artificial water powers are liable to the 
danger of the giving way of the dams erected at great cost. In 
spite of all these objections, streams yielding power have been the 
means of building up great industrial centres, where finally steam 
power exceeds the original water power that was the first attraction. 
Niagara alone, the great wonder of North America, is capable of 
yielding a never-varying power, capable of supplying all the de- 
mands of many Lowells and many Holyokes. It alone of all water 
powers is capable of being made to yield its force in large or small 
quantities according to man’s need. This requires that its power shall 
be controlled and rendered capable of transmission to the doors of 
the working people, just as the water they drink and the gas they 
burn is now delivered to them. Few industries use power in a crude 
form applied directly to the work, as is the case in the ocean 
steamer with its engine of 14,000 H. P. merely turning the blades 
of the propeller. In most cases on land the power must be changed 
to suit the work to be done, and it is in the changing back and forth 
from this form of motive force or mode of transmission to others 
that the lossoccurs. The time is now coming when water wheels of 
great power at Niagara will be made to transmit through a sin- 
gle shaft, as fromm the engine of the steamship to the propeller, the 
whole power to a single dynamo or air compressor above ground, 
which can deliver a cheaper and more convenient power to the con- 
sumer than a manufacturer can obtain by means of a single water 
wheel of his own, unless he be close to the source of power. Be- 
yond this close proximity, the localities served will be made alike by 
cheap transmission, and this widespread service is what is contem- 
plated by the organizers of this mighty enterprise. Manufacturers 
are ready to take power from outside when it can be delivered to 
them on reasonable terms. Such industries as the Baldwin Locomo- 
tive Works in Philadelphia, covering many city blocks, generate 
their own electricity and it is doing the work more conveniently 
and more economically than the same power transmitted by shaft- 
ing, only because they can make that electricity cheaper than the 
companies organized for lighting are willing to furnish it. Many 
manufacturing establishments are considering the concentration of 
their generating power with electrical transmission and fully ap- 
preciate the advantages of a cheap power transmitted to them in 
such a way as would free them from the cost and inconvenience of 
their present steam system and give them additional space. 
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The plans of the Cataract Construction Co., are in the direct line 
of modern advanced thought. This great work will in 1893 incline 
the people of the world who will be attracted to Chicago to con- 
sider the work now being done at Niagara Falls as part of Amer- 
ica’s progress. Stranger things have happened than that Niagara 
Falls itself should exhibit its power in transmitted force carried 
by wire to the international Columbian Exposition. 


AMERICAN AND HORSE-SHOE FALLS FROM BELOW, 


‘ 
aye 
. = 
: 
é 


TUNNELS AND MODERN METHODS OF. 
TUNNELLING. 


By E. W. Motr, Assoc. M. I. C. E. 


ESSN the development of its great railroad system, America 
has not had the same necessity for tunnels as the older 

European countries, where the cities as they stood required to be 
connected, and the crooked and narrow streets would not allow of 
crossings at grade; whereas in America, in many cases the cities 
have been created by the construction of the railroads, which 
have been pushed out across the plains on lines causing the least 
amount of expenditure. 

The future is to be an era of tunnelling operations. The con- 
ditions of our modern civilization demand dense populations in 
restricted areas; and at the same time we must be able to get rapid 
passage through our great bee-hives of industry. The surface is 
‘required for local movements,—the air as yet has not proved 
itself amenable to navigation,—and there remains but one other 
unutilized part of the universe, that being the earth below its sur- 
face. Tunnelling is the only means of making suitable channels 
of traffic, and all the large cities of the Old World have their 
underground arteries. Again, with the growth of inland navigation, 
bridges, unless at very high levels, will not be allowed ; while the 
low level of the banks of many rivers will not permit of the rails 
teing raised sufficiently to allow of a passage for even small craft, 
and the clumsy device of a swing or draw bridge, with its atten- 
dant delays and dangers, has to be relied on. 

So far bridges have been used in America for the crossing 
of the mighty rivers, and as yet there is but one completed 
§18 
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subaqueous railway tunnel on the continent ; whereas in England 
alone there are under large bodies of water the following : 
the Severn Tunnel, 22,992 feet long; Brunel's Thames Tunnel, 
the first to be built with a movable shield, 11,880 feet long ; the 
Tower Subway ; and the two Greathead tunnels, on the recently 
completed and much talked of electric rapid transit system, all of 
which also pass under the Thames. At Liverpool there is the 
Mersey Tunnel 23,760 feet long, and at present one going on under 
the Clyde at Glasgow. 


THE ST. CLAIK TUNNEL—REAR VIEW OF SHIELD. 


Of tunnels above water level the most noteworthy are: the 
St. Gothard, 48,840 feet long; the Mt. Cenis, 39,840 feet ; the 
Hoosac, 25,080 feet; and the spiral tunnels in the Alps, on the 
St. Gothard Railway, which were built with the object of increasing 
the distance down the mountain, so that suitable grades could be 
made. There are two tunnels, almost complete circles, through the 
rock, the train emerging near the same spot at which it entered, 
though lower down the slope. Now in New York, as in the Euro- 
pean cities, the necessity for tunnels has arisen, and the public 
press is full of tunnelling schemes, intended to facilitate the move- 
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ment of the masses of people who daily work in the city and sleep 
elsewhere. There is the proposed Forty-Second Street Tunnel, con- 
necting Long Island City and Manhattan Island, the Battery and 
Brooklyn Tunnel, the Narrows Tunnel, the Rapid Transit Scheme ; 
and lastly, the Hudson Tunnel, of which there is now completed 
4000 out of 5489 feet, which is to form a connection between the 
railroads from the west, terminating in Jersey City, and New York. 
A tunnel becomes a necessity or an advantage under the follow- 
ing conditions : where a rise in the earth's surface is steeper than 
2 in 100, the level of the rails being such that the surface will be 
more than 8o feet above them for any distance (always assuming it 
is more economical to tunnel than to go the greater mileage round 
the obstruction)—or where in cities property is too valuable to 
allow of a railroad on or above the surface. It is also often neces- 
sary in the case of a large sewerage system, or water supply. 
New York has in its vicinity a noble example of the latter in the 
Croton Aqueduct, and in Brooklyn there is now under construc- 
tion one of the largest sewer tunnels ever built, the novelties of 
which will be touched upon later. The nature of the material to 
be tunnelled through determines the design and method of con- 
struction, and its qualities are ascertained by borings or trial pits. 
There are in this country at present three examples of the most 
difficult classes of tunnelling operations, which are being carried 
out by three distinct 
methods. ‘The first is the 
Baltimore and Ohio Rail- 
road Tunnel which is 
being driven through the 
city of Baltimore. It is 
for a double track and is 
brick lined, 27 feet wide | 
and 21 feet 3 inches 
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BALTIMORE TUNNEL—TIMBERED CLASS, SHOWING BRICKWORK NEARLY COMPLETE. 


high, the brickwork being 1 foot 1o inches thick. The ma- 
terial is very wet, and is composed of clays, coarse gravel 
and sand, requiring careful mining to prevent settlement of the 
foundations of the buildings along the streets through which it 
passes. This tunnel isan example of the timbered class, the ground 
being excavated and supported by oak struts and beams until the 
brick work can be put in. The amount of time allowed for com- 
pletion determines the number of points at which the tunnel must 
be worked, and fixes the number of shafts to be sunk. These, by 
preference, should be directly over the tunnel, rectangular, and wide 
enough to allow the side walls to be built at the bottom without 
further excavation. At Baltimore this is impossible in all cases, 
as the tunnel runs under Eutaw Street ; so buildings were acquired 
at the side where the shafts were sunk, and cross drifts, or small 
temporary tunnels, driven to the further side of the tunnel proper. 

The shafts are excavated a few feet down at a time, the sides 
being planked and strutted to prevent the falling of the material 
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— without, each 
™ shaft being 
provided with 
the necessary 
hoisting ma- 
chinery for 
taking out the 
excavation 
and lowering 
the materials 
used in the 
construction, 
From the 
shafts or drifts 
so completed, 
headings are 
driven in var- 
ious parts of 
the proposed 
cross section 
of the tunnel. 
Mr. E. J. Far- 
rell has intro- 
duced in Balti- 
more the plan 
of cutting out 
two headings, 
one at each side in the bottom, in advance of the main exca- 
vation, in which he builds the side walls ready to support the 
arched roof. By this means the gravel is drained of its water be- 
fore the greatest amount of work is done, and the whole excavation 
is not exposed for so long a time without the brickwork support- 
ing it, as it would be if the side walls had to be built. 

The second example mentioned above is Messrs. Anderson & 
Barr’s system of tunnelling, which is now being carried out on the 15 
feet sewer tunnel in Brooklyn. It is well adapted for the fine dry 
sand through which the work passes. It was invented by Mr. J. 
Anderson, and first used by him in the Hudson Tunnel, the con- 
struction of which was thereby made possible. In this work, how- 
ever, as the deeper water and softer silt was approached it was 
thought advisable to adopt another method. 


BALTIMORE TUNNEL—A TIMBERED SHAFT, 
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The Anderson system consists essentially of the use of a cen- 
tral iron cylinder, called a pilot tube, which is built in advance of 
the full size tunnel and serves as a solid structure, supported, as it 
is, at the one end in the finished brickwork and at the other 15 or 
20 feet in the undisturbed material. The pilot is about .6 feet in 
diameter, made of interchangeable plates bolted together, which 
are taken off the back as the work proceeds, and fastened on to 
the front. Timber struts, about 5 or 6 inches in diameter, radiate 
from it like the spokes of a wheel from its hub. They support 
thin steel plates, which are joined together by bolts, and thus form 
a shell to hold up the undisturbed material outside the line of ex- 
cavation. This shell is composed of plates } of an inch or less in 
thickness, according to the nature of the soil, and from 12 to 24 
inches wide, the wider ones being used upon the sides where there 
is less direct weight. The extent to which the plates are carried 
down the sides is also dependent on the adhesiveness of the soil, 
and 1} inch planks are often substituted for the more expensive steel 
plates, if the soil is suitable. 

One great point about this system is that there is no space left 
for after settlement as there is between the timbers of the old 
method of tunnelling, and less material is taken out, because in the 
timber method about 2 feet to 2 feet 3 inches is required all round 
the outside of the brickwork, to allow the timber to be placed. 
The face of the material to be moved is always planked or polled 
in running wet or dry sand, the great object being to prevent 
movement, as it is hard to stop when it once commences. 

The method of tunnelling which has attracted the greatest 
amount of notice lately is the so-called Greathead system, which 
though not wholly new, some of its principles having been used first 
in 1868 in the Tower Subway in London, is the one which will play 
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Longitudinal Section Cross Seeteon on AB, Looking Towards Cutting End 


HUDSON TUNNEL-—SHIELD, 


the most prominent part in the tunnelling operations in the future 
in soft ground. In this system a shield is pushed in advance of the 
completed work, the back part overlapping the tunnel already built, 
as does the cap in a telescope. It is provided with doors through 
which the excavated material is removed, and is pushed forward by 
hydraulic jacks. The tunnel is circular in form, and is composed of 
cast-iron segments, varying in thickness according to its size and the 
weight of the material above it. The segments are bolted together 
and to the last completed ring, each one adding 1 foot 6 to 1 foot 
8 inches to the completed length. 

Mr. J. H. Greathead was the engineer of the new underground 
road that was opened in London a few months ago, which has been 
so successful and popular. The tunnels are deep down in the 
London clay, 60 or 70 feet below the surface, away from all pos- 
sible disturbance of the foundations of buildings, the passengers 
being raised and lowered by elevators at each depot, large enough 
to take 50 people at a time. One tunnel is provided for each 
direction, and the motive power used is electricity, from which 
arises no smoke or gas. As one tunnel is provided for each track, 
trains carry sufficient air with them to keep the tunnels fresh. 
Under the Thames the two tunnels, which start side by side, turn 
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one over the other, in order to pass along a narrow street leading 
down to the river. 

There is absolutely no surface settlement in this method of tun- 
nelling, as it is prevented by the pumping of cement grout in the 
space which is left between the lining and the sides of -the cavity 
formed by the advancing shield. This also forms a casing which 
prevent the corrosion of the iron. It was by this method that the St. 
Clair Tunnel, connecting Canada and the United States, was driven 
under the St. Clair River at Port Huron. It is 21 feet in diameter 
outside, composed of cast-iron segments. It was built at an 
average speed throughout of about 7 feet per day, from each end, 
and was driven through clay mixed with occasional boulders. 

The Hudson Tunnel is also being driven by this method by the 


Half cross section. Half end elevation. 


HUDSON TUNNEL—AIR LOCKS AND BRICK DIAPHRAGM FOR RETAINING COMPRESSED AIR—CAST 
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contractors, Messrs. S. Pearson & Son, of London. The material 
is so soft that when the shield is being pushed, it comes through 
the doors like the meat from a sausage machine, travelling by reason 
of the smallness of the openings ten times as fast as does the 
shield itself, which moves at the rate of 2 inches per minute, which 
in ten minutes gives the necessary distance for a ring of plates. 

A complete ring of segments weighs 14,000 lbs., and is com- 
posed of 11 large plates, and a key-piece 12 inches wide. The 
larger pieces weigh 1200 lbs. each, and require to erect them some 
special appliance. Hydraulic power is the most suitable for such 
a purpose, and the illustration shows an ingenious contrivance de- 


HUDSON TUNNEL—AIR LOCK DOOR, 


From a photograph taken in a pressure of three atmospheres. 


signed for the work. It consists of an iron frame-work or carriage 
supported on wheels, which run on rails attached to the lining on 
each side. A shaft in the centreof the frame-work and of the tun- 
nel, is made to revolve by two hydraulic cylinders, having fixed to 
its end a lattice girder arm, which is telescopic. The cast-iron 
segments are attached to the end of the arm in the bottom of the 
tunnel, and it is then drawn in by hydraulic rams contained within 
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it. The central shaft is now revolved into the desired radial posi- 
tion, and the plate pushed back against the inside of the tail end of 
the shield,—when it is bolted tothe other plates. With this arrange- 
ment a complete ring can be easily erected in from 45 minutes to 1 
hour. One man, with two levers, controls all the movements. 
When the ring is complete, one of the supporting brackets on 
which the rails rest, is taken from behind and passed to the front, 
and the whole frame travelled forward by a 5” hydraulic jack with 
its axis along the tunnel 

The high pressure pump which supplies water at 3400 lbs. per 
sq. inch to drive the shield, also supplies the necessary water at 
1000 lbs. per sq. inch to work this hydraulic erector. Owing to 
the soft nature of the Hudson River mud, compressed air has to be 
maintained in the tunnel, as was also done in the subaqueous por- 
tion of the St. Clair Tunnel. 

The air is supplied at 31 Ibs. per square inch, and is retained at 
the face by passing it through a pipe built into the brick diaph- 
ragm, or wall across the tunnel, in which an iron shell or air lock, 
6 feet in diameter by 16 feet long, is fixed. This air lock hasa 
rubber faced door at each end, both opening towards the greater 
pressure. One is always closed, and the pressure can be raised in 
the space between them to the higher amount at the face, or re- 
duced to the lower atmospheric pressure, by suitable valves con- 
trolled by the man attending the lock. ‘The working is precisely 


HE HYDRAULIC ERECTOR SED IN PLACING THE PLATES. 
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similar to that of a canal lock with a cover over it, and air at dif- 
ferent levels of pressure taking the place of the water. 

On entering the high pressure air chamber an unpleasantness, 
often amounting to acute pain, is felt in the ears owing to the fact 
that there is a small passage from the throat to the back of the 
drum of the ear, which opgps only in swallowing, and this should 
always be done when entering high air pressure. Care should also 
be taken on coming out of high pressure air, and the men employed 
should be examined by a doctor before starting on such work. 

The terminal facilities of the Hudson tunnel have been made a 
special study by W. Buckholz, chief engineer of the N. Y., L. E. 
& Western, who isa specialist at this class of work. A large union 
depot will accommodate all the railway companies which now 
have their termini in Jersey City, and a fine hotel, having 600 
rooms, has been designed by a leading firm of architects in the 
city. The concession lately granted to the contractors by the 
United States Government to dump 15,000 yards of clay will en- 
able the tunnel, which is rapidly approaching the deepest portion 
of the channel, to be arranged with grades of 2 feet in 100, an ar- 
rangment that would not have been possible if this permission had 
been refused. The line can now also be carried over the top of a 
bench of rock about 1200 feet from the New York bulkhead, the 
cutting through of which, with the small amount of soft silt over 
it, would have been a very slow and tedious operation, as land 
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water would probably have been found in the sand just overlying 
this rock. 

The ventilation of tunnels ts a serious problem, and indeed an 
insurmountable difficulty if steam and smoke are allowed to issue 
from trains passing every few minutes in different directions in the 
same tunnel. If each track has a tunnel to itself the passing of 
the trains through it will cause a certain amount of circulation, 
quite sufficient (if any other power than steam is used) to keep the 
atmosphere pure enough to breathe. For safety an absolute block 
system should be pro- 
vided, whereby no train 
should be allowed to 
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enter a section until 

7 = the previous one has 
passed the next signal- 

pee = ling point; and where 
PROPOSED aN po | there is great traffic, 


and consequent smoke 
or steam, explosive tor- 
pedoes should be 
placed upon the track, 
either by a mechanical 


device connected with 
the signal station or 


by hand. 

The cost of tun- 
nelling operations var- 
ies enormously, ac- 
cording to the nature 
of the material. Bru- 


HUDSON TUNNEI CROSS SECTION SHOWING ROP ED CLAY nel S first Thames 
FILLING IN RIVER BED, Tunnel cost $5685 
per yard of length. The recently completed Sarnia tunnel 


cost about, for a single track, $900 per yard or $1800 per yard for 
the two tracks, for ordinary sized rolling stock. The contract 
price for two Greathead tunnels under the Thames was $210 for 
two tracks, 

Ordinary double track tunnels through cities in the United 
States should not cost more than $600 per yard, unless exception- 
ally heavy buildings have to be passed under or other obstructions 
have to be overcome. In open country a similar tunnel, in good 
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ground, could be built, if timber is not very dear, for $425 to $475 
per yard. The Mt. Cenis tunnel cost $835 per yard, and the St. 
Gothard about $600. Two small tunnels suitable for a rapid transit 
scheme for New York City could be driven, and made ready for 
the track, at $1,000,000 per mile (exclusive of property for the 
stations) and without any risk to the foundations of the buildings 
or disturbance of the surface of the street. 

We have not mentioned, owing to want of space, the process of 
tunnelling through rock, which is the simplest of all such opera- 
tions. Examples of such works are to be seen inthe tunnels through 
the Bergen Hill on the Erie and Lackawanna Railroads. For similar 
reasons we have omitted the “cut and cover" examples, among 
which would be included the underground railways of London and 
Glasgow, the tunnelled portion of the New York Central & Hudson 
River Railroad, and the Pennsylvania Railroad Tunnel in Balti- 
moré built in 1871 to 1873. 


4 


THE DISPOSAL OF SEWAGE IN ENGLAND. 


By T. Kennard Thomson, Assoc. Mem. Am. Soc. C. E 
val HE ancients thoroughly understood the necessity for keeping 
their dwellings and persons clean, and realized that pure 
air, pure water and good food were essential to good health. 
Alexandria, Rome, Carthage, Jerusalem, and many other cities 
had complete water and sewage works, many of which were on a 
gigantic scale, as the Cloaca of Rome which has been in use for 
twenty-five hundred years. The ancient Egyptians worshipped 
the Scarabzus or scavenger beetle (our “tumble” bug) ; the He- 
brews buried their excretions at some distance from their dwellings, 
and the Greeks and Persians had very enlightened views on the 
subject of sanitation. In Jerusalem the sewage was collected 
in tanks and allowed to settle, when the liquid was drawn off 
for irrigation purposes and the solids were used for manure, 
We can only improve on this in purifying the liquid by precipi- 
tation. 

Sut inthe Middle Ages Europe sank back in the scale of civiliza- 
tion, and for nearly 1000 years scarcely a man, woman or child 
paid attention to personal cleanliness. The moats and cellars of 
the old feudal castles were filled with filth, and often contained a 
dozen or more abandoned cesspools which were merely covered 
with a thin veneer of earth. In fact, it was not until the death of 
Prince Albert that Queen Victoria had these poison generators 
removed from Windsor Castle. Is it then surprising that cholera, 
“The Black Death,” insanity and other plagues found so many 
easy victims? 

Twenty-two years of war cost England 80,000 soldiers, while 
145,000 people lost their lives on the little island in a single year 
from cholera, which was due to the unsanitary condition of the 
country. The death rate of London has been reduced from 80 to 
21 per 1000 in the last two hundred years owing to the sanitary 
reforms. 

A commission appointed to investigate the sewage of Paris 
some years ago had a sample of sewer gas taken from the Seine 
and analyzed with the following result: 
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832 DISPOSAL OF SEWAGE IN ENGLAND. 
Carbonic acid gas 72.88 per cent. 
Carbonic acid 12.30 
Carbonic oxide 2.54 
Hydrosulphuric acid 6.70 
Sundries 5.58 
1C¢0.00 


Small animals placed in a vessel holding this gas were at once 
killed. A book might be filled with instances which prove that 
scarlet fever, typhoid, cholera and other contagious diseases are 
spread by means of the disease germs in the dejecta of a patient. 
If the germs are deposited in a cesspool they will probably find 
their way to the nearest well; if into a sewer, they are propagated 
and rapidly carried by the sewer gas to different houses. <A few 
notable examples will here suffice. In 1847 typhoid fever broke 
out almost simultaneously in thirteen houses in Clifton, England, 
all of which used the same well, while the houses scattered among 
these thirteen, but which obtained their water supply from other 
sources, had not a single case. In 1866 some infected sewage was 
pumped and then discharged down an open channel about ninety feet 
long through a clean, healthy district in Southampton. A few days 
after this stream had received the dejecta of a cholera patient, a vio- 
lent epidemic of Asiatic cholera broke out, in spite of which the 
open sewage waterway was left for a fortnight. During this time 
one hundred and seven people died ; but as soon as the channel 
was Closed the epidemic ceased. Kentish-Town, a suburb of London, 
had an attack of scarlet fever in a whole row of detached houses. 
These had no communication whatever except through the sewers, 
all of which drained into a cesspool which was unventilated except 
through the houses. 

In country houses and small towns, the safest way to dispose of 
the excreta is to have a galvanized iron pail directly under the 
seat, keeping the objectionable matter covered with house ashes, 
to which a slight addition of new slacked lime would be very desir- 


' able. The contents of the pail can then be safely used for manure. 
Kitchen slops can be used to water the garden, but care must be 
taken not to empty them so often in the same place as to clog the 
soil. Fresh soil is the best purifier for animal refuse, as it contains 
more condensed oxygen than even the atmosphere, and transforms 
the objectionable animal matter into food for plants. 

' The dry earth or ash system would also be the best for large 
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cities, 7 people could be educated to use and not abuse it; but as they 
cannot, we are obliged to use the water carriage system. When 
first water-closets were adopted, they were drained into a covered 
cistern or cesspool, which had no exit for the gases from decompos- 
ing matter except through the dwellings. Can anything worse be 
imagined? Yet there are hundreds of people in this country and 
abroad, who will allow this to go on for years and still wonder 
why their families are so troubled with general debility if not killed 
outright. To show how difficult it is to prevent cesspools from 
contaminating a well, if the soil is at all porous, the case of a man 
in Kentucky may be cited. He sank a well below the bed of a 
mountain river to a very porous strata containing water, and while 
he was working he rendered the water in his own well muddy, and 
also that in his neighbor's on the other side of the river. When he 
stopped work, the water again became clear in both wells. 

In modern cities sewers are the most effective vehicles we have 
for propagating contagious diseases, and sewer-traps are largely to 
blame for this, as they give a false sense of security. The only 
effectual means of preventing the passage of sewer gas through a 
trap, is to make it easier for it to go somewhere else by placing a 
large, perfectly straight ventilation shaft just below every trap. 
The traps should also be made of glass, and always capable of easy 
inspection. As arule a man will be willing to pay thousands of 
dollars for decorations, and yet begrudge every cent he puts into 
plumbing. In this he is often unrestrained by a large class of 
architects. 

After having adopted the water carriage system, and seen that 
the sewers are properly ventilated and free from leaks, the next 
consideration is the disposal of the sewage. 

The old practice of polluting rivers and lakes is being done away 
with in England much more rapidly than in this country, and it is 
now universally conceded that if the sewage is to be emptied into 
rivers and lakes or even into the ocean it should be first purified 
The oldest system of accomplishing this purification, that of down- 
ward filtration, has been proved over and over again to be a failure, 
being too expensive in requiring too great an area of land for 
effectiveness. 

Sewage farms, although still advocated by some, are being gen- 
erally condemned. The writer carefully inspected several which 
are considered especially good, notably those at Southampton, 
Ealing and Croydon, and found that one and all gave oif such of 
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fensive odors that they should not be tolerated. The government 
will not allow the best sewage farm within one hundred feet of a 
public road. The advocates still argue that the land is greatly im- 
proved by the application of a sewage effluent, but experience 
proves the reverse. The tendency of everything grown on these 
farms is to go to leaf instead of fruit ; in fact the only crop that 
really flourishes is that of rye grass. It has been proved that cows 
fed on these farms give inferior milk to those fed on ordinary grass. 
Two fields exactly alike were taken, and one watered with sew- 
age effluent A cow was then pastured in each field, and it was 
found that the milk, cream, and butter of the cow in the unwatered 
field were far superior to those of the cow in the watered field. 
Then, as a check, the cows changed pastures, and after a while 
their products were again tested, and still found better from the 
field which had received no sewage. 

4n London they tried a very bold scheme which naturally failed. 
lhe sewage was collected in reservoirs below the city, where’ was 
loaded on barges and carried off to be dumped into the German 
Ocean. Is it hard to understand why the people along the banks 
of the Thames made it troublesome for the city authorities ? 

The scheme of decomposition by electricity has not yet merged 
beyond the experimental stages. The great objection to this system 
is that it will always be very expensive, as it is all outlay and no 
income and thus an absolute waste. 

Finally comes the system of precipitation, which in the opinion 
of the writer is the one of the future. The only question is, has 
the proper precipitant yet been discovered, and if so, what is it ? 
As the English have tried nearly every conceivable substance we 
can well profit by their experience ; so I will give here a list of a 
few of the substances which they have put to practical tests and the 
results thereof 

Gypsum (sulphate of lime), When organic matter undergoes 
decomposition in the presence of such sulphates as gypsum, sul- 
phuretted hydrogen is given off in abundance. ‘There is a case on 
record where gypsum was added to sewage to aid in solidifying it, 
ind sulphuretted hydrogen was given off to such an extent that the 
workmen suffered temporary blindness. 

Lime, one of the most common precipitants, yields an alkaline 
effluent, which at once excludes it, because putrefaction becomes 


more active in alkaline solutions than in such solutions as are neu- 


tral or acia. Alkalinity is a condition insisted upon in all experi- 
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ments on the culture of the microscopic organisms, and in all at- 
tempts to generate life from dead matter. Moreover, a lime effluent 
is well known to be deadly to fish ; and again, when tanneries and 
dye-works discharge into the sewers the lime is liable to “fix” 
their colors, so that it is impossible to render the effluent colorless. 
Lime has been extensively applied at Tottenham, Blackburn and 
Leicester for the production of manure, and in each case turned 
out a conspicuous failure. 

No soluble sulphide should ever be allowed to enter a river. 
Hypochlorites, such as bleaching lime and the corresponding 
magnesia and soda, must also be excluded. 

Salts of Barium while they remove any sulphuric acid, free or 
combined, and will also precipitate carbonic and phosphoric acid, 
are extremely poisonous. Free acids, common salts, petroleum, 
coal tar, ete., have been tried and abandoned. Alum is too expen- 
sive, and besides it contains a large proportion of an alkaline sul- 
phate. Aluminium acetate is prohibited by its cost. Aluminium 
salts have not only the property of precipitating the dead matter 
but can also to a great extent destroy disease germs. Carbonates 
of any kind, or any substance which continues to give off gas after 
being mixed with sewage, are to be condemned, as the bubbles 
disturb the sediment. 

Salts of Manganese are excellent precipitants, for besides carry- 
ing down certain impurities, dissolved as well as suspended, they 
destroy other impurities by transferring to them a continual supply 
of oxygen from the atmosphere. This property is more or less 
marked in the salts of all metals which have two grades of oxida- 
tion ; for any salt of the higher oxide in contact with organic 
matter is reduced to a lower oxide, and the hydrogen which is 
given off burns up (oxidizes) the organic impurities, whether dis- 
solved or suspended. ‘The lower oxide then takes more oxygen 
from the air, and the former process is repeated over and over 
again. Sulphate of Manganese is too expensive. The objections 
to zinc, copper, burnt clay and ground clinkers are too obvious to 
note. Coke is a good purifier but does not improve the manurial 
value of the sludge. Charcoal if used must be thoroughly well 
burnt, otherwise it retains the fatty and tarry matters which 
repel the water and prevents it from penetrating the pores. 
Cement—Portland or Roman—has been repeatedly proposed but 


has nothing to recommend it. 


The Amines process—that of arresting putrefaction and destroy- 
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ing bacteria by chemical means—is still in its infancy and untried. 

The two principal towns in England in which the Porous Car- 
bon System has been adopted are Coventry and Southampton. 
Mr. Coddington, the engineer of the Coventry Works, very kindly 
showed the writer over his system. ; 

These works are about a mile from the picturesque old town 
of Coventry. The sewage flows into an open drain in which a 
large wheel, about twelve feet in diameter, revolves. This wheel 
has a broad band or tire around it, about eighteen inches wide, and 
has one side covered with a wire screen. As it revolves all the 
solid faeces, etc., are caught up by the tire and spokes and thrown 
to one side, and are then taken off in wheeli arrows to another part 
of the yard. The smell thrown off can be easily imagined. 

The remaining sewage then flows into a tank where it is mixed 
with porous carbon by a kind of churn; thence it flows into a 
smaller tank where it is mixed with lime,—the error of which has 
been already pointed out. The fluid is then allowed to flow into 
a large open cistern where it is left to settle fora few hours, after 
which the effluent is drained off into a ditch and allowed to find its 
way toa neighboring river, and the remaining sludge is then shov- 
elled into a heap in the yard to dry. Some of it is thus sold to 
farmers formanure at from fifty cents to seventy-five cents per 
small load, while the rest is pressed into cakes by machinery and 
then sold. The feces which were thrown into the yard in the first 
place are either mixed with sludge or sold for manure pure and 
simple. It is needless to say that we are not liable to copy much 
from Coventry. 

Coventry shows the Porous Carbon System misused and mixed 
up with other substances, while Southampton on the other hand, 
after having used the Porous Carbon System in one-quarter of 
the town so effectively and economically for four years, determined 
to treat the sewage of the entire town by this process. Upto 1885 
a small portion of the sewage had been taken up by a sewage 
farm, while the balance was turned into the tideway, where it killed 
off the fish and caused such an unpleasant odor that the Royal 
Yacht Squadron threatened to remove their headquarters from 
Southampton unless something was done at once. So the board 
instructed Mr. W. B. G. Bennett, its Borough Engineer, to see what 
he could do. He built two large tanks or reservoirs under the 
docks, as land was hard to get, and about a hundred yards from 
these tanks he placed a perforated box in the sewer, which he 
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kept filled with porous carbon. Over this he placed a vessel of 
water with a tap to regulate the supply, by which means he could 
dilute his carbon at pleasure. Now, as all sewage had to pass 
through this box of porous carbon, by the time the mixture fell into 
one of the reservoirs it was pretty well stirred up, and was then 
left to settle for a few hours while the supply was diverted to the 
other reservoir; and before this was filled, the porous carbon had 
precipitated all the solid part of the sewage to the bottom, leaving 


comparatively pure water on the top which was drained off into 


the bay. The sludge was then transmitted by pneumatic force 
through a four-inch cast iron pipe to another wharf nearly a mile 
away (being the nearest available land), and discharged into a 
cell, whence it was drawn as required and mixed with road 
seepings or sorted house refuse; and being then a good, dry, 
portable manure, was bought up by farmers as soon as ready, for 
about forty cents a load at the works. The sewage is thus 
separated, the harmless portion turned into the bay, and the re- 
mainder turned mto valuable manure, which more than pays for 
the works. The fish returned, the odors disappeared, and the 
Royal Yacht Squadron was satisfied. 

Mr. Bennett has a large refuse destructor with six cells or fur- 
naces, each capable of burning eight or nine tons of garbage a day. 
Sixty cartloads of ash-bin contents are daily collected and burnt in 
this destructor. ‘lwenty-five tons of refuse thus burnt generate 
sufficient steam to carry on the works forone day. Road sweepings 
are never burnt, but mixed with the sludge. 

The waste heat from the destructor is also used to produce 
electricity. The engines drive a dynamo sufficiently powerful to 
feed either ten arc lamps of 3000 candle power each or 200 glow 
lamps for the ordinary 16 candle power type ; and, frequently, four 
streetssin the vicinity of the works have been lighted with such 
success that the system is to be extended. 


Thus the sewage of Southampton is disposed of at a decided 
profit instead of loss to the town, as the sale of the manure more 
than pays for the works, the neighboring farms are enriched, and 
the beautiful bay is no longer polluted. 
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MMONITE isthe Name of a New Ex- 
plosive which consists of pure am- 
monium nitrate and _ nitro-naphthaline. 
Both of these constituents are s« parately 


xplosive. When combined intimately 


ly explosive ( ompound, In 


manufacturing this powder, the ingredients 
| ground separately, and subse 
are ariedal groune separate y,and subse- 


quently mixed in edge-runner mills with a 


moderate heat. The result is a yellowish 


powder which 1s filled into metallic cart- 
ridges by which absorption of moisture 
and deterioration of the explosive is pre- 
vented. It is said by Dr. Dupre, F. R.S., 
in a report on explosives to the English 
House of Commons, to be entirely free 
fror iny danger of spontaneous decom- 
position. It contains no pi acid and 
emits no injurious fumes when fired [n- 

f London), states that it differs fron 
dynamite, blasting gelatine, gelignite, ston- 


ite and carbonite, as well as all other ex- 
plosives of the nitro-glycerine class, in its 
freedom from nitro-glycerine or any other 
quid ingredient. Exudation and freezing 
are therefore impossible, and it is entirely 
unaffected by changes in temperature 
While it is equal to roburite in explosive 
force, it is free from the objections which 
have been met with in the use of that ex- 
plosive. Percussive action sufficient to 
detonate tonite, gunpowder, gun-cotton, 


gelignite, dynamite, ardeerite and blasting 


gelatine, in the case of recent experiments 
performed in England failed entirely to 
explode ammonite. Even bullets fired into 
a number of cartridges failed to explode 
it. A mixture containing one pound of 
gunpowder exploded among these cart- 


ridges also failed to explode any of them. 


When properly fired, however, its explosive 
strength is enormous. It leaves no residue 
after firing, and when the water-proof car- 
tridge cases are used, it is not injured by 
moisture in the atmosphere It is stated 
that the experiments recently performed 
in England, above alluded to, indicate this 
explosive to be one of the safest for min- 
ing and blasting yet compounded. 

The Importance of the Tests now in 
progress at the Ordnance Bureau at Anna- 
polis and Indian Head, can scarcely be 
overestimated. During the last year a 
series of most important results have been 
attained in trials of armor, ordnance and 
projectiles. Another series of experiments 
will shortly be carried out with 10%-in 
plates constructed by the Bethlehem Iron 
Works and by Carnegie, Phipps & Co., 
Ltd., of Pittsburgh, further to ascertain 
the qualities of the Harvey plates as ma- 
terial for armor. We have already noticed 
the experiments on plates of this ma- 
terial. The fact that the steel projectiles 
used in previous tests wel shattered 
against the armor plates tested, has led to 
further experiment having in view the im- 
provement of projec tiles also. A om peti 
tive trial between the Hotchkiss and the 
Driggs-Shroeder guns is also said to be 
contemplated 

The Supreme Council of the Order of 
American Steam Engineers, at its regular 
meeting held on July 16th at Syracuse, 
New York, elected the following officers: 


Recording Engineer, Charles F. Jacks of 


Boston ; Corresponding Engineer, Frank 


of Cincinnati; Treasurer, James E. 
Deas of Bridgeport, Conn.; Chaplain, W11- 
l D. Carr of Bos Seni Maste 
liam : arr oO oston; Senior Master 
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Mechanic, f. 
Members of the 


J. Wilson of Wahoo, Neb. ; 
Board of Trustees, H. G 
Connor of Philadelphia, Bernard Bowen of 
Boston, for a term of 
the Court of the Order, John W. Teller of 


SiX years ; Justic e of 


Utica; Secretary of the Mutual Benefit 
Fund, Charles E. Jacks of Boston. 
A Canal to Connect Lakes Huron and 


Ontario is a project which the Canadian 
Government appears to be furthering to 
the Pittsburgh 


thinks 
that the completion of this work would 


its utmost. A writer in 


/tem, in discussing this subject, 
incidentally bring about the annexation of 
Canada to the United States, as the whole 
the the 
Northwest would 


tide of commerce from Cana- 


dian flow through the 
provinces of Ontario and Quebec 
its outlet to the sea at Montreal 

that the St. 


thereafter become commercially an Ameri- 


finding 
He ably 


maintains Lawrence would 


can river and that the history of the lower 


Mississippi would be repeated. He, how- 


ever, points out that there are great ob- 


stacles in the way of the execution of this 


scheme. Lake Huron is 340 ft. higher 


than Lake Ontario, a difference of eleva- 


tion of more than twice the height of 


Niagara F 


yvercome in 


alls, which would have to be 


an air-line distance of about 


100 miles; and besides this there would 


yet remain the rapids of the St. Lawrence 


now flanked by 43% miles of canals, which 


for the admission of large ships would re- 
quire to be entirely reconstructed. The 
opening of mere canal boat navigation 


between Lakes Huron and Ontario would 
be easy; but the construction of a ship 
would much 


likely to 
debt 


canal over that ling cost so 


money as would be involve 


overwhelming which 


the United States Government would ul- 


Canada in an 


timately find it for its interest to assume. 


The Corinth Canal, destined to sever 
the Peloponnesus from the main land of 
Greece, is said to be rapidly approaching 


completion. It will permit the largest 
ships to pass from the Gulf of Athens to 
the Gulf of Corinth, its width being 96 ft. 
and its depth 36 ft. <A railroad bridge 
which crosses it at the Corinth end will be 
164 ft. above high water, so that tall ships 


may pass without unshipping their top- 


masts. The Philadelphia 7Ze/egraff, in 


discussing this great work, estimates that 


300 vessels from Trieste, about the same 


from Italian ports and from 700 


number 
the canal an- 


re of 


to 800 Greek ships will use 


nually, and that the 


average tonna 


these vessels will be 1500tons. This gives 


a total tonnage of 


3,150,000 


Another Very Ingenious Invention, 


which is called Michele’s Crank Device, is 
illustrated Engineering, 


It en- 


and described in 
July roth. 
the crank 
Pit- 


instead 


London, in its issue of 
tirely obviates a dead centre on 
of an engine driven by the ordinary 
The crank 


man connection, pin, 


of being firmly fitted into the crank ora 


disk used as a substitute for a crank, is 
fitted into a slide working in a slot, which, 
when the pin is on the centre, inclines at 


an angle of 45° with the line of centres. 


The 


end 


crank pin is ly against the 


of the slot by a stout coiled 
which presses against the slide. 


spring 
When, 


however, the crank is in the line of centres 


behind the p 


piston 


and steam 1s admitted 
the spring yields somewhat and allows the 


crank 


this line, according as the 


pin to pass either above or below 


piston is about 
to make either its out-stroke or in-stroke. 
The pin is thus thrown to one side of the 


line of centres, and forced towards the 


side in the direction of its proper motion. 
omes impossible to set an 


so that it 


It therefore be 
engine fitted with this device 
will have a dead centre. 


Recent Trial of Guns at Sandy 


that in the m: 


The 


Hook indicate inufacture of 


ordnance the United States will soon be 


second to no other nation. Guns of 16 in, 


calibre are now being constructed. The 
gun tested at Sandy Hook, 12 in. in dia- 
meter of bore, is said to be the first rifle 
cannon of this calibre ever built in this 


country. It dischargesa projectile weigh- 
ing about aton and its charge is 440 pounds 
of powder. Its maximum range is said to 
be 12 miles. 

The Cre 


ject ol 


-osoting of Timber was the sub- 


a very interesting and instructive 


J. Silcock, A. M.I.C. 


before the London meeting of 


paper read by Mr. 
S., 
the Association of Municipal and County 
from this paper 


Engineers. It appears 
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that practice in England and America 
differs in the respect that, in this country, 
oils obtained from the distillation of wood 
are largely employed, while in England 
what is commonly called creosote from 
coal tar is mostly employed. The decay 
of timber is shown to result chiefly from 
the fermenting of the albuminoids of the 
Sap, the admission of water into the cells 
of the wood and the attacks of insects. 
Creosote acts as a preservative against all 
Wood 


creosote is stated by the author of this 


of these destructive agencies. 


paper to be much more uniform in_ its 
constituents than coal tar creosote, less 
volatile when exposed to air and water, and 
on these accounts preferable to coal tar 
creosote, in the antiseptic treatment ofl 
timber. It has another advantage in its 
freedom from ammonia, which is generally 
believed to be injurious to timber. The 
author says that he has seen Baltic sleep- 
ers 10 inches by 5 inches which absorb 
over 20 pounds of creosote per cubic foot, 
and that there is no practical difficulty 
whatever in getting 10 pounds to 12 pounds 
per cubic foot injected into any timber of 
the coniferous class. As a gallon of creo- 
sote weights about 10'4 pounds this would 
mean anabsorption of that volume for each 
cubic foot of timber. Processes of satu- 
rating timber with creosote which do not 
thoroughly extract the water introduce an 
element adverse to durability. 

An Immense Reservoir has just been 
completed for the South Australian Gov- 
ernment at  Beetaloo. The principal 
feature of interest in this work is the dam, 
which is of concrete and is one of the 
fargest dams in the world, and said to be 
certainly the largest concrete dam in the 
Southern Hemisphere. About 60,coocubic 
yards of cement concrete were required. 
The height of the weir is 110 feet, and the 
width on the top is 14 feet. The length is 
580 feet, and the cross-section is in accord- 
ance with Professor Rankine’s formula, 
the horizontal curvature having a radius of 
1414 feet. The stone and sand required 
were obtained in the neighborhood, but 
the cement had to be imported from 
Europe. Machinery was employed to mix 
and deposit the whole of the concrete. To 


the western side of the dam there is a by- 
wash, with massive training walls, which 
are partly excavated in the rock on the 
hillside. At present the reservoir is only 
half full. When full the lake will be 105 
feet deep at the dam, about a mile and a 
quarter long, and on the average eight 
chains wide. In places the width is much 
greater, as there are several long reaches ; 
but the average width is only eight chains 
The capacity of the reservoir is 800,000,000 
gallons, and on the whole of the works up 
to date there has been expended about 
$2,480,000, of which amount $585,000 was 
spent in the construction of the dam. 

The Terminal Belt Electric Railroad, the 
proposed construction of which has already 
been noticed in this magazine, has, since 
our last issue, become a certainty. The re- 
quired amount of capital has been raised 
and Mr. Frank Reynolds, president of the 
road, has closed all the necessary contracts 
for the construction. The road isto be im- 
mediately commenced. As will be remem- 
bered the road is to be run from Ruther- 
fordton, N. C., 
mountain by way of Hickory Nut Gap. 
The portion of the three counties, Hen- 
Rutherford, 
through which the road isto run, is stated 


to Asheville, across the 


derson, Buncombe and 
by the J/anufacturers’ Record, Baltimore, 
to be one of the richest if not the very 
richest district in timber, gold, iron and 
fertile lands in Western North Carolina. 
The journal quoted also states that in 
beautiful scenery and wonderful sights it 
surpasses anything in the South. Among 
the objects of interest in this region are 
Chimney Rock; Bat Cave; Shaking Bald 
Mountain; Hickory Nut Gap Falls; The 
Pools, etc. 

More Whale-Back Steamers are to be 
built. Mr. Alexander McDougall, the de- 
signer of these boats, and the builder of 
the whale-back steamer Charles W. Wet- 
more, Which recently sailed with a cargo 
of wheat from Duluth to Liverpool, is 
credited with saying that in a very short 
time the keels for ten more of these boats 
for service on the Atlantic will be laid. 
One of 450 feet in length with cabin ac- 
commodation for 2000 passengers is pro- 
jected. It is intended for passenger service 
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during the continuance of the World's 
Fair in Chicago. The intention is, at the 
close of the Fair, to cut the vessel in 


halves and take it tothe Atlantic. With 
New York 
Harbor, Captain McDougall is said to have 


that 


regard to the Wetmore, now in 


stated she will take on board here 
materials destined for the construction of 
two boats to be built on the Pacific Coast, 
which, together with a partial cargo of ma- 
chinery obtained in England, she will con- 
vey to the ship-yards on Puget Sound near 
Seattle 

A New Water Lift designed for railway 
water stations and other similar purposes 
has been patented by Messrs. M. Burt and 
J. W. Skilton of 


stated to consist of a tank, a large bucket 


Jackson, Florida. It is 


and a well or water hole large enough to 
hold and fill the bucket, which may be of 
any desired capacity. A moving train can 
raise 2000 gallons of water from the bot- 
tom of awell or stream. The passing 
train is connected with a rope attached to 
a hoisting apparatus. As it moves off, the 
vessel, containing 2000 gallons of water, is 
the 


water is 


from the bottom of well, the 
the 


twenty feet or more above the surface, the 


raised 
well is uncovered, raised 
tank is automatically uncovered and the 
water is discharged into it, the cover is 
replaced and the vessel descends into the 
well, covering the well as it goes down, 
and is ready for use again in one and 
All of this is done by 
simply attaching the rope connecting with 
the hoisting apparatus to the train. The 
rope is disconnected automatically when 
the water reaches the top of the tank, and 
the descent of the empty bucket is auto- 
matically governed so that its motion is 
quiet and gradual. 

The Preliminary Borings which have 
been conducted by engineers Worthen and 
Parsons in order to determine the char- 
acter of the strata which will have to be 
pierced by tlie proposed tunnel in carrying 
out the plans of the Rapid Transit Com- 
mission of New York City, have been com- 


a-half minutes. 


pleted, and it is stated that no serious ob- 
stacles have presented themselves. The 


route below Canal Street is found to be 
much better than was previously thought, 


bed-rock being further below the surface 
than has been commonly supposed. No 
The depth at 
which bed-rock at different parts of the 


quick-sand was pierced 


city has been found is stated in the /”- 


rineering and Mining Journal to be as 


follows: 


Whitehall Street—Front Street feet, 


20.00 


Water Street 23.00, Pearl Bridge 


street 16.00 


Street 20,00, Stone Street 21.00, Beaver Street 
34.00, Ar Morris Street 35.25, Ex- 
change Alley 51.50, Rector Street 63.10, Wall 
Street 60.10, Pine Street 70.00, Cedar Street 
79.75, I iberty Street 70.g0, ‘ ortlandt Street 
70.30, Dey Street, 76,85, Fulton Street 83.25 
Vesey Street 81.50, Barclay Street 101.15, Park 
Place 112.50, Murray Street 113.50, Warren 
Street 109.20, Chambers Street 100.75, Reade 
Street 116.00, Duane Street 163.50, Thomas 
Street 138.50, Worth Street 147.60, Leonard 
Street 96.55, Franklin Street 83.45, White 


Street 105.50, Walker Street 107.20, Lispenard 


Street 68.25, Canal Street 87.65, Howard Street 


50.00, 


Grand Street 70.80, Broome Street 47.75, 


Spring Street 70.10, Prince Street 70.00, Hous- 
ton Street 105.60, Bleecker Street 66.15, Bond 
Street 68.85, Third Street 53.00, Fourth Street 


40.10, Washington Place 34.55, Waverly Place 


48.85 49.75, Clinton Place 65.25, 


Astor Place 
Ninth Street 35.25, Tenth Street 40.33, Eleventh 
Street 31.15, Twelfth 

Street F 


Street 22.00, Thirteenth 


34.00, Fourteenth Street 13.35, Seven- 
teenth Street 10.15, Twenty-First Street 17.00, 
Twenty-Third Street 21.50, Twenty-Fifth Street 
24.00, Twenty-Seventh Street 19.20, Thirtieth 


Street 15.00, Thirty-Third Street 4.00. 

The Improvement of Southern Rivers 
has been made the subject of a report by 
Major Quinn, U. S. Engineer, from which 
it appears that engineering operations are 
progress upon many Southern 
rivers of a character which will result in 
In Louisiana no less 
13 rivers, bayous and passes, are 


now in 


great local benefit. 
than 
named as undergoing these improvements. 
In Mississippi $143,938 has been stated by 
Lieut. John Millis, of the U.S. Engineering 
Corps, as being available for levee construc- 
tion in addition to what is now on hand. 

Professor John M. Barr has resigned 
his professorship in the University of 
Minnesota, to take charge of the whole 
line of junior work in machine designs in 
Sibley College, Cornell University. 
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\ N Important Company with a capital 


stock of $1,000,000 is said to have 


been organized to developthe marble beds 
of Yule Creek in Gunnison County, Colo- 
rado. The Mining and Scientific Rev: 

Denver, devotes three columns of its 
editorial space to the interesting discussion 
of these quarries. From this editorial we 
learn that the location of the quarries 1s 
eight and a half miles from the present 
terminus of the Rio Grande Branch Rail- 
way at the Anthracite Mesa coal mines 
and twelve miles from Crested Butte, and 
that they contain the finest white and 
variegated marble in the world. Quoting 
from a report of Professor Lake, the 
journal named states that in one of the 


groups there are 450 feet of variegated 


marble in ridges and terraces composed of 
very thick strata. The variegated marble 
is extremely rich in shades and patterns, 


the tints being soft blue-gray, dove color 
and delicate chocolate, veined and banded 
with white. In other instances it is mottled 
or curiously patterned. Some samples 
have shapes resembling trees or foliage, 
others have a figure resembling that of 
bird's-eye maple. One massive ledge of 
pure white statuary marble ts named as 
being 250 feet thick. It 1s also stated that 
it is very hard, very fine grained, capable of 
taking the highest volish, and that blocks 
of any desired dimersion may be quarried 
The assertion is made that the quality of 
this marble surpasses in fineness, purity 
and solidity that of the quarries of Car- 
rara in Italy. Tests of the strength of 
this material under crushing force show 
that it will endure 1200 pounds per square 
inch without crumbling. Up to thetime of 
the formation of the company alluded to 
no systematic attempts had ever been 


made to quarry Colorado marble. The 

wma Vole proposes 
that the State Capitol now building should 
be finished with this material. It also 
states that Senator Tabor proposes to 


hese Colorado 


build a marble palac elron 
quarries and that a computation of cost 
shows that it will scarcely exceed that of 
ordinary cut sandstone, Unless these re- 
ports are exaggerated (we see no rea- 
son to believe they are) the opening of 
these deposits must add largely to the 
wealth of the State in which they have 
been discovered. They will doubtless 
add an interesting feature to the archi- 
tecture of our Western cities 

The Results of Some Fire Tests of Plas- 
ter Boards conducted at the Royal Test- 
ing Bureau for Structural Material at 
Charlottenburg last March have been pub- 
lished in a recent number of the Ces/ra/- 
blatt der Bauverwaltung. This buildin; 
material is known as * Mack's Plaster 
Boards,’’—also made in this country. The 
boards tested were only about 4 of an 
inch in thickness. The method of mak- 
ing the test was to determine the inte- 
rior temperature by placing in models of 
houses containing the plaster boards 
metals and alloys the melting points of 
which are known, a sufficient number of 
these being used to indicate the tempera- 
tures within short ranges. The house 
models were then charged with split fir 
previously saturated with kerosene. The 
test metals and alloys were placed in 
crucibles so that they could be easily 
recovered and examined to determine 
which of them, if any, had fused. After 
firing the fuel in the house models and 
after about half an hour, some small 
cracks became visible, but still there 
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was no perceptible difference in the exte- 


rior temperature of the plaster boards. 


At the end of an hour and five minutes, 


upon extinguishing the fires, the plaster 


boards were found entirely uninjured, 


Combustible materials, as sheets of writ- 


ing paper and pieces of lace curtains 
hung on the outside of the models, 
showed no signs of undue heat. An ex- 
imination of the alloys placed in the 


that the 


temperature had been over 1000 


showed interior 
C. These 
tests point very clearly to the fact that the 


material named 


house models 


is extremely resistant to 
the action of heat and flame. 


Che Words “ Supervise” and “ Superin- 


tend” have been the subject of several 
communications from Mr. A. ]. Bloor to 
Architecture and Building. We claims 


that a 


discrimination ought to be made 
tives, 


between these wordsand their deriva 


as “supervision” and “ superintendence, 

which have hitherto generally been con- 
sidered interchangeable and so defined in 
many dictionaries. Ina recent communi- 
cation to the paper named, he states that 
the editors of the New Century Dictionary. 
have admitted the distinction, and in their 
“the word 


definitions assert that * super- 


vise’ often implies a more general care, 
with less attention to, and direction of de- 


As it 


conceive cases wherein the interpretation 


IS Casy to 


tails, than ‘ superintend.’ 
of contracts might turn upon the use of 
these words, a clear understanding of their 
meaning 1S important. 

A New System ol Fireproof-| loor Con- 
struction has been described in a contri- 
bution to Augineering News, 
Mr. F. H. Kindl, 
engineer for the firm of Carnegie, Phipps 
and Co., Ltd. 


the construction of the 


written by 


Pittsburgh, Pa., an 


The system has some anal- 
wy to Monier 
Arch described in the July number of this 


magazine in this department. Itis a com- 


ination arch in which the cement or fire- 
proof material is made to take the com- 
pression strain, while tensile strain is sus- 
tained by suitable sections of steel or iron. 
Mr. Kind] states that the practicability of 
the system has been tested by an experi- 
mental floor which was found to sustain a 
load of 300 pounds per square foot, but it 
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is his opinion that if the fireproof material 
had been closely laid together and a suffi- 
cient number of straps had been placed 
therein, it would have been good for 1000 
pounds per square foot. These straps are 
metal and are piaced on each side of the 
fireproof material, the whole being finished 
by pouring Portland cement over the top 
of the straps. This cement firmly unites 
with the fireproof material and thus makes 
The 


a rigid support for it. tie-rods used 
hreproo! 


in ordinary methods of ng floors 


are dispensed with. The straps are fast- 
ened directly to the beams, or, if desired, 
to the ends of the 


they may be fastened 


tiles, an angle iron fitted to the fuli length 
of the top corner of the tile furnishing a 
proper bearing to receive the pressure of 
the strap. 

A Combined 


jected, and will, according to 


Hotel and Tower is 
report, be 
soon commenced in Chicago by the Park 


Vie Ww 


has been incor porate d 


Hotel and Tower Company, whic] 
inder the laws 


Illinois, and has a cay stock of $8o0o,- 
000, [he scheme has been under discus- 
sion for several months, and it is now pro- 


posed to put the work in hand and com- 


} 


plete the structure so as to be ready to re- 


World's 


ceive occupants at the time of the 


Fair. The tower is to be 533 feet high and 
to be built entirely of steel. Surroundiog 


this tower at various heights and about 


100 feet apart, beginning at about 150 feet 


from the ground, are to be constructed 
balconies. The hotel proper will be below 
the first balcony. Its dimensions are 
named as 160 feet front and 125 feet in 


depth. Four elevators at the ground will 


run to the first balcony at about 150 feet 


from the ground. From thence upward 


there will be two elevators which will 


reach the top of the tower. 
to be surmounted by a globe, with the in- 


terior of which the last named elevators 


will communicate, 


A New Apparatus for Filling Incised 


Letters or ornamental tracery in stone 


with molten lead has recently been pat- 


ented, and has been described in the 


Stone Mason. From this description the 


apparatus appears to consist of a plate or 
plates divided in the centre and provided 


a 
| 
4 
q 
4 
— q 
K 
va 
| 
val 
4 
i] 3 
4 
| 
a 


844 ARCHITECTURE, 


with a receptacle into which the molten 
lead is poured, the plate being held level 
on the surface of the stone or other ma- 
terial over the letter or decoration which it 
is desired to fill withthe lead. The molten 
lead, passing through the plate from the 
receptacle, flows along grooves into the 
Spaces to De filled, A recess allows a 
sufficient portion of lead to_ project 
above the surface of the stone for ham- 
mering down and compensating for con- 
traction in cooling. The recess is not 
sufficiently deep to allow the molten lead 
to flow over the surface of the stone, as 
the latter, being cold, chills the lead, 
which is retained in the letters or engraved 
parts. The apparatus is jointed so that 
the plates may open and clear the runner 
without disturbing the letters. The run- 
ner is afterwagds nipped off with a pair of 
pincers, and the work hammered down 
and finished off in the usual way. 

The Great Improvement in the Archi- 
tectural Beauty of New York City during 
the last twenty years has formed the sub- 
ject of an editorial in the New York 77zmes 
which at the same time asserts that Boston 
has, during the period named, plainly been 
retrograding. The discussion thus initi- 
ated by the 7vmes has been taken up also 
in the New York Sua, which in an able 
editorial shows that the improvement of 
the town architecturally and with respect 
to its pavements, water supply, means of 
transit, lighting and the efficiency of its 
police and sanitary administration, has 
been obvious to every citizen and every 
visitor. The Sw makes this the text fora 
political sermon in which it succeeds, we 
think, in ably defending its position, that 
notwithstan:.ing the general defects of 
municipal government which are inherent 
in the nature of our institutions, it is im- 
possible to divorce it from politics, and 
that a large proportion of the improve- 
ment observable in the city is due to the 
improvement of its municipal adminis- 
tration 

The “Terragraph"’ is a New Patented 
process for copying tracings, or the repro- 
duction of original drawings, the tracing 
not being necessary if the original drawing 
is inked in and colored with special aniline 


inks designed for use in the process and 
prepared in a peculiar manner, which per- 
mits from thirty to sixty transfers to be 
made, leaving the original drawing unsoiled 
and unimpaired. The copies are perma- 
nent, and we are told are guaranteed not 
to fade by exposure to light. Neither cli- 
matic influences nor differences in light in 
any way affect the transfer, which may be 
done at night as well as in the day time. 
Moreover, the length of time which may 
have elapsed after inking and coloring the 
drawing in no wise obstructs the transfer, 
The scale of the drawing is retained ex- 
actly. The transfer is effected by simple 
pressure without moistening the paper. 
The process is best adapted to topographi- 
cal and architectural drawing, especially in 
the reproduction of architects plans, maps 
of railways, embankments, dams, canals, 
etc. Copying by this process is done by 
Messrs. F. W. Devoe & Co., corner of Ful- 
ton and William Streets, New York, who 
also supply the inks and washes. The 
copies we have seen are greatly superior to 
tracings, and are incomparably superior to 
blue prints. Their cheapness is also not 
the least of their merits. 

A Phase of the Question of Contract 
and specifications is illustrated by the fol- 
lowing, quoted from a letter addressed by 
a prominent architect to the Yale & Towne 
Manufacturing Company, Stamford, Conn., 
and printed in the July issue of their well- 
edited little trade paper, the 77e/oz/. 

‘I find that our superintendent at —— took 
it upon himself to change the door stiles from six 
to five inches, and that the doors are all made 
so. As the young man is no longer in our em- 
ploy, there is no redress in the matter, excepting 
to stand it, and we will have to use a lock suit- 
able for a five inch stile. In the meantime hold 
the locks previously ordered until I see if I can- 
not convince the contractor thai he would like to 
make a lot of new doors for nothing.” 

The 7refot/ says that this sort of thing is 
not infrequent and adds that “when the 
hardware is included in the contract speci- 
fications it is easy for the contractor or the 
subordinates in an architect’s office to 
cover up the blunder in one way or an- 
other, which will usually escape detection. 
Where, however, the hardware is excepted 
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from the contract, and is furnished by the 
owner or selected by the architect, such 
departure from the specification is rarely 
possible, without the knowledge and con- 
sent of the owner or architect.” 

The Uses of Steel in Building are con- 
stantly extending, one of the most recent 
applications being that of its employment 
for chimneys for commercial buildings. 
This construction has been introduced in 
Chicago and it has, doubtless, many ad- 
vantages. The construction of even the 
largest chimneys of steel has been dem- 
onstrated not only to be practical but 
desirable by the construction of a chim- 
ney for the 250 ft. 
high, and composed of steel 3 in. thick 
at the bottom and 5-32 in. thick at the 
top. 


“Fair” Building, 


A lining of fire brick extends up- 
ward in the bottom of this chimney toa 
distance of 80 ft. Above this point it is 
lined with hollow tiling. The use of steel 
not only effects a great saving in the space 
occupied by chimneys but also the weight 
of the structure is much less. The founda- 
tion is constructed of rails laid in cement 
and surmounted with a tier of I-beams. 
The diameter of the chimney described is 
g ft. 5 in., and it will serve for the delivery 
of the smoke from twelve 60-in. boilers 20 
ft. long. Another similar chimney 1o ft. 
in diameter and 200 ft. high is in process 
of erection at anew building known as 
the “Leiter” Building in the same city. 
The cost of these structures is estimated 
to be only 60% of that of brick chimneys, 
having the same capacity. 

Another Steel Tower is to be erected in 
London, the design having been completed 
by Messrs. Maxwell & Tuke, Manchester. 
The tower is to stand upon a plot of land 
containing 6coo square yards in a central 
position in that part of London known as 
Blackpool, and at a distance of 250 yards 
from the Central Railway Station. The 
principle of construction will be that of 
the famous “ Eiffel'’ Tower. The base of 
the tower proper will be 1oo feet square; 
but it will rise from a large rectangular 
building which is to be employed as a 
circus and is to contain a menagerie and 
an aquarium. The second floor of 
lower structure will contain 


this 
an area of 
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30,000 square feet, and above this will be 
two stories of open air balconies and cafés. 
The tower itself is to rise to a height of 
450 ft. Hydraulic elevators are to be em- 
ployed for reaching the cupola at the top 
of the tower. The principal material in 
construction will be steel, but wrought 
iron will be employed to some extent. 
The lattice pillars, which will form the 16 
principal supports of the tower, are to be 
filled in and covered with Portland cement 
concrete which will be decorated. It is 
expected that the cement filling will not 
only beautify the tower but will also serve 
to strengthen it against the high winds 
which frequently visit that part of Lon- 
don. 

“Homes for Mill Workers” is a subject 
discussed by a correspondent of the Bos- 
ton Journal of Commerce. He maintains 
that the boarding house system now com- 
mon with our large cotton millsand other 
manufacturing establishments has led to a 
system of what he calls ‘ transient help,” 
and that its effect on the morals and gen- 
eral welfare of the employés is bad. He 
that 
capital invested 


suggests as a substitute the same 


amount of in boarding 


houses or corporation tenements would 
attract resident families instead of the it- 
inerant help now obtainable, and that com- 
fortable cottages, each with its little gar- 
den in front and larger one in the rear, 
rented to farailies working in the mills at 
a paying rental, would be not only a better 
system for the employés but also for the 
employers He concludes his able argu- 
ment in favor of this reform by a citation 
of what has been done at the Saco Water 
Power Machine Company plant in the 
City of Biddeford, Maine, where the work- 
men are well provided with nice comfort- 
able homes at moderate rentals. These 
works obtain a very high grade of help in 
competition with other works, and are 
satisfied that the system is productive of 
the best results. 

The Press, Cleveland, says it will not be 
Cleveland find 
itself in the same position as Chicago and 


Milwaukee. 


many years before will 


The river is rapidly becom- 
nothing more than an open sewer, reeking 


with foul odors. 
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with a receptacle into which the molten 
lead is poured, the plate being held level 
on the surface of the stone or other ma- 
terial over the letter or decoration which it 
is desired to fill with the lead. The molten 
lead, passing through the plate from the 
receptacle, flows along grooves into the 
spaces to be filled. A recess allows a 
sufficient portion of lead to project 
above the surface of the stone for ham- 
mering down and compensating for con- 
traction in cooling. The recess is not 
sufficiently deep to allow the molten lead 
to flow over the surface of the stone, as 
the latter, being cold, chills the lead, 
which is retained in the letters or engraved 
parts. The apparatus is jointed so that 
the plates may open and clear the runner 
without disturbing the letters. The run- 
ner is afterwards nipped off with a pair of 
pincers, and the work hammered down 
and finished off in the usual way. 

The Great Improvement in the Archi- 
tectural Beauty of New York City during 
the last twenty years has formed the sub- 
ject of an editorial in the New York 7zmes 
which at the same time asserts that Boston 
has, during the period named, plainly been 
retrograding. The discussion thus initi- 
ated by the 77mes has been taken up also 
in the New York Sz, which in an able 
editorial shows that the improvement of 
the town architecturally and with respect 
to its pavements, water supply, means of 
transit, lighting and the efficiency of its 
police’ and sanitary administration, has 
been obvious to every citizen and every 
visitor. The Sz makes this the text fora 
political sermon in which it succeeds, we 
think, in ably defending its position, that 
notwithstanding the general defects of 
municipal government which are inherent 
in the nature of our institutions, it is im- 
possible to divorce it from politics, and 
that a large proportion of the improve- 
ment observable in the city is due to the 
improvement of its municipal adminis- 
tration. 

The “Terragraph”’ is a New Patented 
process for copying tracings, or the repro- 
duction of original drawings, the tracing 
not being necessary if the original drawing 
is inked in and colored with special aniline 
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inks designed for use in the process and 
prepared in a peculiar manner, which per- 
mits from thirty to sixty transfers to be 
made, leaving the original drawing unsoiled 
and unimpaired. The copies are perma- 
nent, and we are told are guaranteed not 
to fade by exposure to light. Neither cli- 
matic influences nor differences in light in 
any way affect the transfer, which may be 
done at night as well as in the day time. 
Moreover, the length of time which may 
have elapsed after inking and coloring the 
drawing in no wise obstructs the transfer, 
The scale of the drawing is retained ex- 
actly. The transfer is effected by simple 
pressure without moistening the paper. 
The process is best adapted to topographi- 
cal and architectural drawing, especially in 
the reproduction of architects plans, maps 
of railways, embankments, dams, canals, 
etc. Copying by this process is done by 
Messrs. F. W. Devoe & Co., corner of Ful- 
ton and William Streets, New York, who 
also supply the inks and washes. The 
copies we have seen are greatly superior to 
tracings, and are incomparably superior to 
blue prints. Their cheapness is also not 
the least of their merits. 

A Phase of the Question of Contract 
and specifications is illustrated by the fol- 
lowing, quoted from a letter addressed by 
a prominent architect to the Yale & Towne 
Manufacturing Company, Stamford, Conn., 
and printed in the July issue of their well- 
edited little trade paper, the 7re/od/. 


‘‘T find that our superintendent at —— took 
it upon himself to change the door stiles from six 
to five inches, and that the doors are all made 
so. As the young man is no longer in our em- 
ploy, there is no redress in the matter, excepting 
to stand it, and we will have to use a lock suit- 
able for a five inch stile. In the meantime hold 
the locks previously ordered until I see if I can- 
not convince the contractor that he would like to 
make a lot of new doors for nothing.” 


The 7refo7l says that this sort of thing is 
not infrequent and adds that ‘when the 
hardware is included in the contract speci- 
fications it is easy for the contractor or the 
subordinates in an architect’s office to 
cover up the blunder in one way or an- 
other, which will usually escape detection. 
Where, however, the hardware is excepted 
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from the contract, and is furnished by the 
owner or selected by the architect, such 
departure from the specification is rarely 
possible, without the knowledge and con- 
sent of the owner or architect.” 

The Uses of Steel in Building are con- 
stantly extending, one of the most recent 
applications being that of its employment 
for chimneys for commercial buildings. 
This construction has been introduced in 
Chicago and it has, doubtless, many ad- 
vantages. The construction of even the 
largest chimneys of steel has been dem- 
onstrated not only to be practical but 
desirable by the construction of a chim- 
ney for the “Fair” Building, 250 ft. 
high, and composed of steel 3¢ in. thick 
at the bottom and 5-32 in. thick at the 
top. A lining of fire brick extends up- 
ward in the bottom of this chimney to a 
distance of 80 ft. Above this point it is 
lined with hollow tiling. The use of steel 
not only effects a great saving in the space 
occupied by chimneys but also the weight 
of the structure is much less. The founda- 
tion is constructed of rails laid in cement 
and surmounted with a tier of I-beams. 
The diameter of the chimney described is 
g ft. 5 in., and it will serve for the delivery 
of the smoke from twelve 60-in. boilers 20 
ft. long. Another similar chimney Io ft. 
in diameter and 200 ft. high is in process 
of erection at a new building known as 
the “Leiter” Building in the same city. 
The cost of these structures is estimated 
to be only 60% of that of brick chimneys, 
having the same capacity. 

Another Steel Tower is to be erected in 
London, the design having been completed 
by Messrs. Maxwell & Tuke, Manchester. 
The tower is to stand upon a plot of land 
containing 6coo square yards in a central 
position in that part of London known as 
Blackpool, and at a distance of 250 yards 
from the Central Railway Station. The 
principle of construction will be that of 
the famous “ Eiffel’’ Tower. The base of 
the tower proper will be 100 feet square; 
but it will rise from a large rectangular 
building which is to be employed as a 
circus and is to contain a menagerie and 
an aquarium, The second floor of this 
lower structure will contain an area of 


30,000 square feet, and above this will be 
two stories of open air balconies and cafés. 
The tower itself is to rise to a height of 
450 ft. Hydraulic elevators are to be em- 
ployed for reaching the cupola at the top 
of the tower. The principal material in 
construction will be steel, but wrought 
iron will be employed to some extent. 
The lattice pillars, which will form the 16 
principal supports of the tower, are to be 
filled in and covered with Portland cement 
concrete which wil! be decorated. It is 
expected that the cement filling will not 
only beautify the tower but will also serve 
to strengthen it against the high winds 
which frequently visit that part of Lon- 
don. 

“Homes for Mill Workers” is a subject 
discussed by a correspondent of the Bos- 
ton Journal of Commerce. He maintains 
that the boarding house system now com- 
mon with our large cotton millsand other 
manufacturing establishments has led to a 
system of what he calls “transient help,” 
and that its effect on the morals and gen- 
eral weltare of the employés is bad. He 
suggests as a substitute that the same 
amount of capital invested in boarding 
houses or corporation tenements would 
attract resident families instead of the it- 
inerant help now obtainable, and that com- 
fortable cottages, each with its little gar- 
den in front and larger one in the rear, 
rented to families working in the mills at 
a paying rental, would be not only a better 
system for the employés but also for the 
employers. He concludes his able argu- 
ment in favor of this reform by a citation 
of what has been done at the Saco Water 
Power Machine Company plant in the 
City of Biddeford, Maine, where the work- 
men are well provided with nice comfort- 
able homes at moderate rentals. These 
works obtain a very high grade of help in 
competition with other works, and are 
satisfied that the system is productive of 
the best results. 

The Press, Cleveland, says it will not be 
many years before Cleveland will find 
itself in the same position as Chicago and 
Milwaukee. The river is rapidly becom- 
nothing more than an open sewer, reeking 
with foul odors. 
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A N Interesting and Apparently an Im- 

portant Application of the Alternat- 
ing Current to the amalgamation and ex- 
traction of gold from ores, has been made 
by Dr. W. Crookes, and it appears to meet 
with approval from both mining engineers 
and electricians. Amalgamation with mer- 
cury is attended with the important defect 
well-known to metallurgists, that the mer- 
cury frequently assumes a state in which 
amalgamation is greatly retarded or en- 
tirely checked. This is called the “ flour- 
ing” or “ sickening ” of the mercury, and 
appears to result from the formation of a 
coating of sulphide upon the particles of 
the mercury which effectually separates 
them from the gold. Whenever the mer- 
cury “sickens” there is a liability that 
from 30 per cent. to 80 per cent. of the 
gold will not amalgamate. This coating 
of tarnish on the mercury requires either 
mechanical or chemical manipulation for 
its removal. To avoid this difficulty the 
clorination of ores, after roasting them to 
expel the sulphur, has been extensively 
practised, but this is expensive. The gist 
of Dr. Crooke’s improvements consists in 
the treatment of ore with asolution of mer- 
cury cyanide or other soluble mercury salt. 
The tarnish of the mercury is thus re- 
moved and even a slight superficial 
amalgamation of the surface of the 
gold particles is produced which facili- 
tates further operations. Both heat and 
the action of the alternating electric 
current accelerate the-action, but the al- 
ternating current produced by a dynamo 
machine 1s much preferable to heat. It is 
stated that by this process even the 
“float’’ and “flour” gold are amalgama- 
ted and that the efficiency of the operation 


does not depend upon the coarseness of the 
ore, the solution even penetrating to parti- 
cles hidden away in the matrix. The al- 
ternating current is, however, assisted by 
heat in this process, because the sudden 
decompositions and recompositions gene- 
rate heat which aids the progress of the 
amalgamation. 

One of the New Things in Electricity is 
a Gas Battery which has been devised by 
a German inventor, Mr. P. Scharf. As 
described in /nventzon, London, this bat- 
tery employs gases which produce a vol- 
taic current by their mutual action. The 
gases are prepared in separate apparatuses 
and compressed into suitable receivers, 
whence they are conducted to the battery. 
The description as given in the journal 
cited is rather hazy. The gases named are 
classed into groups: ist. Hydrogen; 
water gas; generator gas; coal gas; and 
the vapor of light hydro-carbons, such as 
petroleum, naphtha or the like. 2d. Air; 
oxygen ; chlorineand fluorine. Itis stated 
also that in some cases a liquid and a gas 
are used, the liquid being substituted for 
one of the gases named above in the second 
group. The management of these gases is 
not described, and beyond the bare fact 
that a voltaic current is obtained by the 
employment of the material, very little in- 
formation is given. 

The Alternate Current System of Dis- 
tribution is again in litigation, and the 
Electrical Engineer in discussing the new 
phase of it, which now turns upon what is 
known as the “ Kennedy” patent, regards 
the issues in law as being nearly as impor- 
tant to the electric light industry as those 
which were involved in the Edison incan- 
descent lamp suit. The journal quoted 
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states that many had come to regard the 
matter as “practically settled by the de- 
feat of the Westinghouse Company’s Gaul- 
ard and Gibbs patent in the suit brought 
under it against the Sun Company of 
Woburn, Mass., and decided by Judge 
Colt in 1888." It now turns out that the 
Westinghouse Company had _ become 
possessors of Kennedy's patent dated 
July 16, 1889, an application for the re- 
issue of which was filed August 28, 1889. 
This patent, which now becomes very im- 
portant in connection with this phase of 
the litigation is printed in full (both text 
and drawings) in the /vectrical -ngtneer 
of the 29th of July. The inventor states 
in the declaration in his specification, that 
he has “found that a counter electro- 
motive force is set up in a coil of wire 
carrying an alternating current and wound 
upon an iron core, and this counter electro- 
motive force is proportionate to the size 
of the iron core and the length of the 
wire in the coil surrounding thecore.” He 
states further that he has “ found that when 
the secondary circuit of a properly con- 
structed secondary generator is opened or 
disconnected and an alternating electric 
current is applied to the primary coil, a 
counter electro-motive force is developed 
in the primary coil which is practically 
equal to the applied electro-motive force. 
When, however, secondary currents are 
allowed to develop in the secondary coil, 
the counter electro-motive force is so 
modified that a primary current flows 
which varies approximately inversely as 
the resistance applied to the development 
of the secondary current.” Availing him- 
self of this discovery he states further 
that he has “ devised a new method of 
distribution of energy or alternating elec- 
tric currents by which the secondary gen- 
erators are rendered independent and self- 
governing, each receiving its appropriate 
current independently of all the others, 
and each deriving from the source an 
amount of energy proportionate to that 
which is actually consumed in the second- 
ary circuit.” Much of this will be unin- 
telligible except to professional readers. 
It is introduced merely to show that Mr. 
Kennedy made a real discovery, and that 
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his patent is based upon it. This discovery 
enabled him to obviate two difficulties 
which had hitherto existed, one of which 
was that a variation in the resistance 
opposed to the position of the current 
through any one primary coil produced a 
corresponding variation in the current 
flowing through the primary coil of all the 
other secondary generators. The other 
was that the opening of a secondary cir- 
cuit of any of the secondary generators 
greatly diminished the current delivered 
to all the others, so that by turning off the 
lights at any one point the entire system 
would be disturbed. Mr. Kennedy’s claim 
is, broadly, for a method, and appears to be 
extremely well drawn. The Westinghouse 
Company will be able to make a strong 
fight upon it. The progress of the litiga- 
tion will be followed with great interest in 
electric circles. 

The Effect of the Electric Current on 
Evaporation has been very ably discussed 
and experimentally displayed in connec- 
tion with the reading of a paper by Prof. 
William Crookes before the Royal Society 
at its meeting of June 11, 1891. A method 
of coating glass surfaces by the passage of 
an electric current through platinum elec- 
trodes has for some time been well-known 
and practised by the manufacturers of 
physical apparatus. Dr. Crookes takes the 
view that volatilization through the agency 
of electricity corresponds very nearly to 
evaporation as produced by the agency of 
heat. Evaporation from either of these 
agencies is caused by a lessening of the 
cohesive force of the particles of the sub- 
stance heated or electrified. Thereappears 
to be, however, a distinction between the 
action of heat and electricity in the volat- 
ilization of solid bodies. For instance, it 
is shown by Dr. Crookes that while plat- 
inum would require the application of a 
very intense heat to separate molecules of 
its exterior stratum from those of the in- 
terior, this separation will take place with 
only a very moderate amount of negative 
electrification. He also shows that the law 
that evaporation takes place more rapidly 
zn vacuo, applies equally to evaporation by 
electrification. It may be supposed that 
this effect would be shown more strikingly 
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with water than with metals, but the con- 
trary is the case. The effect is shown to 
be very much greater at the negative than 
at the positive pole. In fact, Professor 
Crookes shows that the distributing in- 
fluence which increases the evaporation 
even at atmospheric pressure is peculiar to 
the negative pole. Negatively electrified 
water lost in one and one-half hours, 0.001 
part of its weight more than did insulated 
water. Six grains of cadmium were placed 
on each of the positive and negative poles, 
and in 35 minutes there were remaining 
on the positive pole 3.65 grains, while upon 
the negative pole there were only remain- 
ing .25 of a grain. Nineteen times as much 
silver was volatilized from the negative 
pole as from the positive pole. 

The Barbarity of the Word Llectrocute 
exceeds by far that of the process of killing 
which it indicates. A great number of 
other words have been suggested, and a 
writer, whosigns himself a teacher of Greek 
in the College of St. Francis Xavier, in 
New York City, has contributed an inter- 
esting and scholarly discussion of the sub- 
ject to a recent number of the New York 
Sun, He claims that the hold on the lan- 
guage which the word “electrocute” has 
attained is due to the very criterion that 
has made the proposed substitutes unpop- 
ular. He states the problem as being “ to 
find a word terse in form, correct in com- 
position and precise in meaning, which will 
convey the idea to administer electricity 
so as to cause death.” In the solution of 
this problem he starts with the word e/ec- 
tron, to which some other word must be 
added. Evectrothnate is shown to be faulty 
in having “the Latin ending ‘ate’ joined 
to the mangled remains of the Greek 
‘thanatos,’ in addition to which it has two 
principal accents. /ectrophony means 
electro-slaughter and has nota verbal form. 
The writer also points out that it resem- 
bles too much compounds of “ phone,” 
voice. L/ectromorsion, meaning electro- 
death, is not the active verb wanted, and, 
besides, there is no Latin word morszs. 
Elexecution is dismissed by this learned 
writer with the simple remark that there 
is nothing to be said about it. Then he 
goes on to point out that we have in the 
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language the precise word—e/ectr?ze— 
which conveys “ the generic idea of admin- 
istering electricity to.’’ This word he 
shows to be thoroughly Greek in stem and 
termination. It has the further advantage 
that it is as short as the root noun. £/ec- 
trify he claims to be but a mere hybrid 
only employed in English. The French 
analogue of the English e/ectr7se 1s electrz- 
ser, the Spanish, e/ectr/zar the Italian, 
elettrizzare ; the German, elecir/stren ; and 
the modern Greek, e/ectrézv. The word, 
however, leaves a new element which 
should take the form of a prefix. Zhavat- 
electrize would be accurate but unwieldly. 
The author arrives at the simple solution 
of the problem by using the Greek prepo- 
sition fafa as a prefix, thus deriving the 
easily spoken and euphonious word “ ka- 
telextrize”’ from which the equally brief 
and correct accessory forms “ katelectrist,” 
“katelectrism and “ katelectric” are at 
once obvious. These words will at once 
meet the approval of good taste and judg- 
ment on the part of all scholars. If we are 
to have execution by electricity they should 
be adopted. 

The Poor Man’s Lamp, isa phrase which 
was used by Mr. W. H. Preece, F. R.S., in 
an address delivered before the Incorpo- 
rated Association of Municipal and County 
Engineers at the Institution of Civil En- 
gineers, London, on a recent occasion. He 
applied the phrase to the electric light. 
It was the purpose of his address to prove 
that the electric light is not merely the 
light of luxury, but “ the poor man’s lamp.” 
He stated that he had just been making 
an exhaustive inquiry into the cost of pro- 
duction of phosphorus and copper, in 
which continuous currents are employed, 
and that in any case where the load line is 
constant, as in the production of copper 
and phosphorus, electricity can be pro- 
duced at a cost of one-third of a penny 
per unit. “ There is no mistake about that 
figure,” said Mr. Preece. “The cost of 
production of a unit of electricity with a 
constant load is but one-third of a penny. 
What does this mean? If we take the 
theoretical difference between gas and 
electricity, it is equivalent to gas produced 
at 3d. per thousand feet. When we have 
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the prospect of producing electricity at 
one-third of a penny, equivalent to gas at 
3d. per thousand feet, it shows what a vast 
field of development is before the electric 
light. There is one reason why gas is still 
ahead of electricity ; itis that there is such 
a market in this country for residuals. The 
price obtained for coke and ammoniacal 
liquors, and the other ingredients of gas 
works, practically reduces the price of coal 
in London to the gas manufacturers to 4s. 
6d. per ton. We have to pay in London 
for Welsh coal 23s. per ton; that is why 
we have to pay more for the electric light 
than for gas. When we come to places 
like Gibraltar and Malta, where I went to 
see whether it was possible to use the elec- 
tric light instead of gas, where there is no 
market for residuals, it required no diffi- 
culty on my part to say that it was possible 
to produce electricity cheaper than gas. I 
have endeavored, to the best of my ability, 

_ to bring this matter before you as practical 
men, and I want you, if you agree with my 
conclusions, to point out to your different 
boards that the duty of a corporation is to 
look into this matter, not only from a finan- 
cial, but from a political as well as a sani- 
tary, but, above all, from a philanthropic, 
point of view, and endeavor to persuade, 
as I have endeavored to persuade you, that 
the electric light is not the light of luxury, 
but the poor man’s lamp.” 

A New Departure in Electric Engineer- 
ing has been initiated by the recently or- 
ganized firm, H. Ward Leonard and Com- 
pany. Mr. H. Ward Leonard, the General 
Manager of the Light & Power Depart- 
ment and also of the Intelligence Depart- 
ment of the Edison General Electric Com- 
pany, resigned on August 3, in order to 
start an independent electrical engineering 
business. The company is incorporated 
under the laws of the State of New Jersey. 
Mr. Leonard will take with him several well- 
tried assistants who have been associated 
with him in the past, some of them as far 
back as 1885. Among these are Mr. A. 
St. C. Vance, M. E. H. Harrison, Mr.C. H. 
Bloomer and Mr. August Munning. The 
company will operate specially in a field 
at present inadequately occupied, namely 
the transmission of power by electricity 


849 


and the application of electric motors to 
the operation of special machinery, not at 
present operated by electric motors or 
machines susceptible of improvement by 
application of skillful engineering. Mr. 
Leonard's experience on Mr. Edison's 
Electrical Engineering Staff has brought 
him into contact with every branch of 
electric light and power work. One im- 
portant feature of the new business is en- 
tirely unique, namely an Electrical Intel- 
ligence Department. To any isolated 
plant, the company offers at a very mod- 
erate subscription price ($25 a year) the 
privilege of corresponding upon any elec- 
trical subject of practical interest. Thus, 
an isolated plant will be able to secure ex- 
pert information either as to its own plant 
and the best methods of operating it, or 
about new electrical apparatus, methods or 
principles underlying various devices. For 
Central Station Companies, whose queries 
would go further into Steam Engineering 
and methods of distribution, and would 
also cover business questions as to rela- 
tions with consumers, systems of accounts, 
etc., the annual subscription charge for 
this Electrical Intelligence will be $50. 
The company will do no manufacturing or 
supply business, neither will they, under 
any circumstances, act as the selling agents 
of any concern directly or indirectly. The 
staff will, however, act for the purchaser, 
either as Consulting Engineers, Supervis- 
ing Engineers, Inspectors or Purchasing 
Agents. The company will also make a 
specialty of the transmission of power and 
the application of electric motors to such 
uses as necessitate the application of a 
wide experience in both mechanical and 
electrical engineering, as elevators, pumps, 
hoists, mine tramways, printing-presses, 
etc. 

An Important Discovery, if confirmed, 
has been announced in Vienna. As pro- 
mulgated, this report states that a Captain 
Walter has discovered a method whereby 
glass, amalgamated with some kind of 
metal besides platinum, may be used inthe 
manufacture of electric lamps, thus largely 
reducing their cost. The announcement is 


extremely vague, saying nothing of the na- 
ture of the metal employed. 
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ADE, otherwise called Nephrite, of 
J which the variety known as Jadeite is 
the most valued kind, is a silicate of alumi- 
nium and sodium having a color varying 
from white to pale or dark green or gray- 
green and translucent. This mineral at- 
tracted attention shortly after the discov- 
ery of America, being then brought to 
Europe in the form of carved ornaments 
from Mexico or Peru, it is uncertain which. 
The Mexican M7zneralogy of Del Rio men- 
tions this mineral but names no locality 
from which it is derived. A similar stone 
comes from China. It is, according to 
Dana’s Mineralogy, a tough, compact, fine- 
grained tremolite, with a tinge of green or 
blue, breaking with a splintery and glisten- 
ing lustre. The name “nephrite” is derived 
from its formerly supposed efficacy in 
curing diseases of the kidneys. Dana 
states that it is generally found associated 
with talcose or magnesian rocks. The 
most singular thing connected with the 
history of this material is its wide distri- 
bution in parts of the world where no 
natural deposit is known to exist; for in- 
stance, ornaments of it have been found 
in the Swiss lake dwellings. The jade from 
which these ornaments was made has been 
generally supposed to have been brought 
from the East. The ancient Mexican 
name chalchihuzt/ is thought by Pumpelly 
to be the same mineral as the /e7tsuz of 
China, the latter being a fine quality of 
jade and asserted to be the most valued of 
all the stones among the Chinese. The 
best jade has been obtained from Kara 
Kash Valley in Turkestan. Implements of 


jade are also found in Central America, the 
Pacific Islands, New Zealand and Alaska. 
and, from the fact of this mineral having 
been much used for axes in the stone age, 


it has been called ‘“‘ axe-stone.” 


The prin- 
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cipal known deposits of this mineral have 
been named above, and the question 
naturally arises, whence and how has its 
distribution among barbarous and savage 
races over the face of the earth been 
accomplished? Many ethnologists have 
believed that the material is more widely 
distributed in nature than our present 
knowledge indicates. The subject has 
been recently revived by Mr. Adrian Jacob- 
son in the G/odus, Brunswick, for June. 
This gentleman has made collections in 
Alaska, the Prince of Wales Peninsula 
and on Kotzebue Sound and has ob- 
tained about eighty objects ranging in 
color from white to dark green, including 
axes, Chisels, crescent-shaped knives used 
in skinning animals and dressing fish, 
little sharp knives for making wood and 
bone articles, boring implements and ham- 
mers, a large broad dagger, ear-drops, lip- 
ornaments, rod-shaped amulets, etc. He 
says that whenever he asked the natives 
where they got the jade they gave uniform 
answer that it came from the high moun- 
tain near the Kowac River, which empties 
into Kotzebue Sound. He says moreover 
that a guide acually offered to take him to 
thespot. He infers, from the fact that the 
jade ornaments and tools have the same 
character as other stone utensils used in the 
district where they are found, that they 
were produced in the region where they 
were collected. In another place he states 
that he was told by Esquimaux that two 
men made a business of cutting out jade 
on Kotzebue Sound and selling it to the 
people. 

The Eleventh Census a Failure, is what 
our able technical contemporary S/ove 
states to be nearly the unanimous opinion. 
It backs up this statement by a very severe 
criticism on the June Bulletin of the 
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Census Bureau relative to limestones. It 
charges, that in this report the Indiana 
stones have either been ignored or only 
casually mentioned. It is well-known that 
almost the only commercial supply of 
oolitic limestone on this continent exists in 
Indiana, and that this stone is considered 
by many to rank at the head of all lime- 
stones as a building material. Certainly this 
ought therefore to have been mentioned 
in a Bulletin specially devoted to lime- 
stone, but it is not mentioned even casu- 
ally. The editorial in S/ove is extremely 
caustic and a few of its remarks will justify 
quotation not only on account of their per- 
tinence but their witty sarcasm. In one 
place the editor states that it would seem 
to the editor of the Census Bulletin that 
his only idea of limestone is ‘“‘ a stone from 
which lime is made,” as the census reports 
give more importance to lime, than to 
building stone. Szove points out also that 
the same weakness was manifest in the 
Bulletin on granite. Among other things 
the writer of the article says that in this 
Bulletin: “ The Indiana State House, the 
Soldiers’ Monument, the Auditorium of 
Chicago, the House of the Algonquin 
Club, in Boston, and hundreds of other 
fine examples of architecture, all built of 
oolitic stone, are merely subjects for the 
lime kiln, worth 12 cents or less per cubic 
foot. The same iconoclast would see in 
the Venus of Praxiteles only a few pounds 
of lime, worth possibly a quarter of a dol- 
lar. The Parthenon of Athens thus be- 
comes only a quarry for cement, and one 
of the most important industries of a great 
State is reduced to the level of the gravel 
pit in a work intended as the exponent of 
the industries of the ninth decade of the 
nineteenthcentury. Inshort, the eleventh 
census is a failure, and the effect of the 
failure on the future of these industries is 
but little removed from a crime.” 

The New-Form Siemens Furnace is at- 
tracting much attention abroad. One has 
been erected at the Lather Iron Works, 
near Glasgow, and is kept fully working, 
the results obtained at these works being 
so satisfactory as to have led to the com- 
mencement of the erection of other works 
in various places. Mr. John Head hascom- 


municated to Lugineering, London, some 
interesting facts relative to the puddling 
of gray iron in the furnace at the Lather 
Iron Works. These facts reduced to tab- 
ular form are printed below : 


» New Form 
Coal-tired"’| <. 
| Furnace. 


| (Single Pud- 
dling) during); Double Pud- 


during 
| 10 Shifts Shifts. 
ewt. qr. Ib. | gr. Ib. 
Pig mental charged....... 346 0 20 | 454 1 «#1 
Yield of puddled bars....| 328 0 13 | 445 1 24 
8s 0 7 | 8 3 4 
Loss of metal.......... =5.2 per cent |=1.9per cent 
Scrap balls (bars) made... 143 10 % 0 2 
Yield of iron shift..... 71 1 «19 
Coal used (including light-| | 
40 0 0 | 1491 
Coal used (including light- 
ing up) per ton of iron 
23 3 9 6 22 


Coal used per ton of iron| 
made (exclusive of light- 


| 

22 | 

Fettling used per ton ‘of ; 

| 


2 2 6&2 

puddled bars.... 62 2 30 0 
Cost of fettling per ton of 
puddled bars............ | $3 2 2 

Cost of repairs per week..| 15 0 estimated 
at Es. 


| 


The mixture of pig iron used was the 
same in both furnaces, and the puddled 
iron made inthe gas furnace was distinctly 
superior to that made in the coal furnace, 
the rolled bars being cleaner and more free 
from rough edges The puddled bar was 
regularly produced from gray pig with a 
consumption of 6 cwt. of fuel per ton of 
iron, as compared with 23 cwt., 3 qr., 9lbs, 
in puddling the same mixture of gray pig 
iron in the grate furnace. Mr. Head also 
gives the following estimate: 

‘*To puddle, say, 40 tons of gray pig iron in 
grate furnaces with boilers attached, and to pud- 
dle the same weight of the same pig iron and 
raise the same quantity of steam in the new-form 
Siemens furnace, the figures will stand as fol- 
lows : 

“*40 tons X 23 cwt. 3 qr. glb. —953 cwt. Oo 
qr. 24 lb. coal, which weight of coal will evap- 
orate, at 2.85 lb. per pound of coal used, 2716 
cwt. of water; to do the same work in the the 
new-form Siemens furnace will require (40 X 6 
cwt. qr. 22 248 cwt. of coal for pud- 
dling, and 339 cwt. for raising steam, or a total 
of 587 cwt., showing a saving of 39 per cent. in 
fuel in favor of the new-form Siemens furnace.” 


The Dangers of Explosions from Fire- 
damp have been reduced bv a new system 
introduced by M. Raveaud. In carrying 
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out thissystem M. Raveaud divides a mine 
into four parts and makes in each quarter 
of the mine two chimneys or shafts, start- 
ing from the surface and terminating in the 
workings. One of these pair of shafts is 
arranged to take in fresh air and the other 
acts asan outletof airfrom the mine. So 
far, the system would seem to be one of 
ordinary ventilation by air shafts, but there 
are other peculiarities inthe system. The 
shafts which are 4o inches in diameter 
communicate through the galleries which 
constitute distinct blocks. Water and 
air-tight doors, protected from fire by metal 
sheets, isolate each quarter, of which the 
aeration is effected by the chimneys. Ac- 
cording tothe deviser of this project, ifa 
fire-damp explosion occurs, it would be 
restricted to the quarter in which it origi- 
nated, and by the arrangement of doors, 
etc., the force of the explosion would be 
confined to that part of the mine and the 
shafts, which would offer an immediate 
outlet for the gases. The other portions 
of the mine would, it is maintained, be un- 
affected. 

The “ Gregory-Bobtail” is the some- 
what peculiar name by which the first gold 
bearing lode discovered in Colorado and 
the Rocky Mountains is now known. The 
Mining Industry and Tradesman in giving 
an account of the mines in Gilpin County 
states that the discovery of the Gregory- 
Bobtail was rapidly followed by the finding 
of Bates, Hunter and scores of others, but 
the original mine is still being worked. 
The veins in Gilpin County are principally 
located in an area four miles long by two 
miles wide, beginning at Black Hawk and 
extending westerly to Nevadaville. North 
of this region, for about six miles, there 
are some scattered gold and silver bearing 
veins, but none of them are very produc- 
tive until the northern limits of the county 
are reached at a distance of about six 
miles north of Black Hawk. Atthis point 
are located the Perigo, Gold Dirt and 
Stewart veins, which at one time were val- 
uable, but which owing to litigation and 
other causes are nowidle. It appears that 
the ore deposits in this region have pecul- 
iarities which do not apply to others. The 
article to which we have referred names as 
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maxims for Gilpin County only, the fol- 
lowing which will be interesting to miners 
and metallurgists : 

1. A vein which had an ore body on the sur- 
face can be depended upon to have ore at all 
depths below the cap. 

2. Veins which had large bodies or rich ore on 
the surface will have large bodies or rich ore 
below. And fer contra those which had small 
bodies or poor ore on the surface will have small 
bodies or poor ore below. 

3. Ore does not increase in value with depth, 
and the man who bases his expectations upon its 
doing so is doomed to disappointment. 

4. The ore does not change in character with 
depth. 

5. Little danger need be apprehended from an 
unexpected influx of water, as the mines are 
nearly all dry mines. 

6. The veins are continuous to all depths. 

The New Siemens Puddling Furnace 
has been introduced at an iron works in 
Bilboa, Spain. The power for blowing en- 
gines and for the rolling mills is to be ob- 
tained from water wheels, a very large 
water power being available at this point. 
It is expected that the introduction of this 
furnace will lead to the substitution of the 
Siemens System for other furnaces at these 
works. 

Steel Girders as Supports for Roofs of 
Colliery Workings have been introduced 
in Staffordshire, England, as a substitute 
for timber ; and the change has been found 
so profitable that steel girders are now 
being manufactured and employed econo- 
mically for this purpose. One large col- 
liery is stated to have employed 1200 of 
them. While the steel supports are of 
course more costly than timber, the labor 
of their erection is less and their durability 
is very much greater. It is stated that, in 
some of the Staffordshire mines, timber 
supports will not last more than six 
months without rotting, while the steel 
girders are good for from three to five 
years. The change has been made on ac- 
count of the results obtained in the exper- 
imental use of some of these girders for 
two years. It is also asserted that steel 
pit-props are being substituted for wooden 
ones. 

Deposits of Coal in Washington are 
stated in a bulletin of the State Board of 
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Trade to be greater in quantity than the 
aggregate of all the deposits in the Atlantic 
States. From this bulletin we gather that 
the workable coal strata exceed 1,000,000 
acres. Of this large field 16,000 acres is 
already being worked. 1,750,000 tons was 
the .out-put of 1889. This year it is ex- 
pected that no less than 2,250,000 tons will 
be taken out. The product of veins cover- 
ing about 30,000 acres and numbering 60 
will be added to the yield of 1892. The 
quality of the coal is various. Some of it 
is said to be a true cannel, containing 884 
of volatile hydro-carbons and between this 
and a soft coal containing 91% of fixed 
combustible carbon are found the different 
grades. To this may be added 800,000 
acres of lignite of which 1,000,000 tons 
were taken out in 1890. The producing 
cost of good coal mined and delivered at 
Puget Sound is stated to be $2.50 per ton 
and in San Francisco $5. 

A Stroke of Luck is described in a 
Western exchange as being a notable event 
in the history of the Cortez Mines in 
Nevada. The story is told of one Simeon 
Wendban, who, at great expense, ran the 
Garrison Tunnel, and after having accumu- 
lated an indebtedness of $150,000 found not 
a pound of ore in sight. After the mine 
had been closed Wendban is said to have 
drilled a hole in the hanging wall and 
blasted out a huge piece of rock. This 
proved to be almost a solid block of metal 
and a part of a rich vein to which the tun- 
nel had been running parallel for a long 
distance. This discovery changed his cir- 
cumstances at once from poverty to wealth. 
The Central Nevadan states that the first 
month’s run of his little mill gave him 
$30,000, and that the mine is now the best 
paying property in the State. 

Copper Ore, very rich in gold and silver, 
is said to have been discovered on a tribu- 
tary of the Little Salmon River in Idaho 
County, Idaho. A correspondent in the 


New York Suz states that this discovery has 
drawn many prospectors to that section. A 
serious obstacle to the rapid development 
of the mines is stated to be the lack of 
wagon road communication or even trails 
over which pack animals may pass with 
safety. In Alturas County, in the same 


State, very rich gray copper silver ore has 
been sighted and a fine mine is expected to 
be developed there. The ore 1s very rich, 
some of it being stated to have turned out 
137 ounces of silver per ton with 26 per 
cent. of lead. One vein is said to have 
yielded 248 ounces of lead per ton. 

Low Grade Gold Ores, which a few 
years ago would not have been considered 
as profitable to work, are now worked with 
good results. In Georgetown, New Mex- 
ico, several mines have been leased forthe 
purpose of working low grade silver ores. 
In Butte County, California, abandoned 
claims are being taken up, the ores yield- 
ing from 25 to 40 dollars per ton, the cost 
of extraction being stated to be less than 
5 dollars per ton, thus leaving a very hand- 
some profit. 

The Cinnabar Deposits of the New Elgin 
Creek Silver Mines in Colusa County, Cal- 
ifornia, are claimed to be the richest in the 
State. Recently atunnel was opened into 
a deposit stated to contain 20 per cent. A 
correspondent of the New York Sz states 
that the superintendent of these mines, 
who formerly worked in the New Almaden 
mines, thinks that these deposits promise 
to be richer than that famous mine. The 
smelting at the New Elgin Mine 1s expected 
to be done by the use of natural gas ob- 
tained from a well that has been burning 
for 25 years on the side of the mountain. 

A New Copper Steel Alloy is produced 
by a French metallurgical company by a 
new patented process, and is made either 
in crucible or on the open hearth. It is 
the purpose of this company to apply the 
metal to the manufacture of cannon, 
armor-plates, projectiles and other war 
material. The processconsists in employ- 
ing ordinary copper or copper pig, avoiding 
oxidation of the copper before its alloy 
with the steel. The copper or the copper 
pig is introduced either at the commence- 
ment of the fusion in the interior of the 
bath protected by the bed of dross, or at 
the end, in the moment of adding the re- 
carbonizators. By this method is obtained 
a steel containing from two to four per 
cent. of copper, and which is stated to 
possess remarkable qualities of elasticity, 
resistance and malleability. 
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A NEW Rotary Expansion Steam En- 

gine which has been invented by 
Mr. A. F. G. Brown, of Lwinridge Muir, 
Dalry, Ayrshire, Scotland, has been built by 
John Lange & Sons, of Johnstone, Eng- 
land, and has been tested by Prof. Jamie- 
son. The results of these tests were seem- 
ingly very good indeed, and the English 
papers have had considerable to say about 
them. It appears that on a series of trials 
of five consecutive hours each, the engine 
gave 29 indicated horse power with an in- 
itial steam pressure in the cylinder of 80 
pounds, It was also stated that the feed- 
water used for each indicated horse power 
was only 27.2 pounds, which, so far as we 
know, is the best economical result ever 
yet obtained in a rotary engine. How- 
ever, when the engine was tested by brake, 
it was found that a mean of only 20.78 
horse power was delivered, so that while 
the indicated horse power is high the 
mechanical efficiency is also extremely low 
and the amount of evaporation per horse 
power delivered, as determined by the 
brake, was 38 pounds, or considerably 
more than 30% over what the indicated 
horse power showed. In this connection 
it may be stated thatthe celebrated inven- 
tor, George Westinghouse, is reported to be 
engaged in the solution of the rotary engine 
problem, and that the wide discrepancy be- 
tween the indicated horse power and the 
power delivered as indicated by Prof. 
Jamieson’s tests, above described, will, he 
thinks, be removed by a device of his in- 
vention, This consists in a bushing en- 
tirely surrounding the pistons of the 


engines and rotating with them in the 
cylinder, a very minute distance being 
maintained between the bushing and the 
walls of the cylinder, and this space being 
packed with steam. It would be folly to 
predict in advance the results to be ob- 
tained by this arrangement. The success 
which has met Mr. Westinghouse’s now 
famous steam engine, encourage the belief 
that he may succeed in greatly improving 
the rotary engine. 

The Circulation of Water in Steam 
Boilers and the cause of priming have 
recently been discussed to a considerable 
extent both in this country and in Eng- 
land. Two entirely opposite views have 
been taken. Mr. Ward Stone in the Sczen- 
tific American has taken the ground that 
the escape of steam from water in a boiler 
is analogous to the cyclonic motion of a 
whirlwind and acts in the same way as air 
in motion when producing a water-spout. 
He thinks that in this way the water is 
carried up in the dome of the boiler, and 
more or less of it discharged into the 
steam pipes which lead to the engine. But 
this appears to be pure speculation. The 
examples of vortex motion cited by Mr, 
Ward to sustain his position do not ap- 
pear pertinent. The conditions of the 
escape of water from the bottom of a 
bucket or basin through a hole, or the 
formation of a storm centre under low 
barometric pressure, present conditions 
very different from those characteristic of 
the mixture of steam and water in a boiler 
when steam is generated. We rather in- 
cline to the opinion of Mr. Adam Miller, 
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who, in a communication to Exgéneering, 
takes the ground that the movement or 
motion of water in any boiler while gene- 
rating steam is simply that of ascending 
and descending unless there are obstruc- 
tions to this motion which cause it to be 
diverted, as the use of baffle plates, cir- 
culator plates, etc. The writer of this 
paragraph has often experimented with 
the generation of steam in glass vessels, 
allowing the steam to escape through a 
central upper opening, as a glass tube 
placed in a cork. A wide flask having a 
narrow neck with a cork, and a tube in- 
serted through the cork for the escape of 
steam, is an arrangement quite analogous 
to that of a boiler with a steam dome when 
the flask is filled to within a short dis- 
tance from the neck. When heat is applied 
to such a flask and when some particles of 
floating material, as sawdust, are placed 
in the flask, so that their motion will in- 
dicate the motion of the liquid, no such 
action, as is described by Mr. Stone, is 
perceptible. The action is that described 
by Mr. Miller. Simple ascending and de- 
scending currents are formed and this ac- 
tion goes on until steam is generated. At 
this period steam escapes from all parts of 
the surface and no whirling motion is-pro- 
duced. There are two principal causes 
for the priming of steam boilers, and we 
think they are sufficient to account for all 
the phenomena attending it. First, the 
water may contain some viscid material, as 
soapy matters, oils or other material held 
in solution or suspension. This will cause 
a boiler to foam when steam is generating ; 
but the more frequent cause is a greater 
demand upon a boiler for steam at times 
than it is capable of producing without 
foaming. The action in such cases is a 
sudden reduction in pressure, and it is not 
necessary that this reduction should be so 
large as to be notable on the pressure 
gauge. A fraction of a pound is sufficient. 
This sudden reduction in pressure causes 
a sudden increased generation of steam, 
precisely as the removal of a cork from a 
bottle of fermented liquor charged with 
gas will immediately cause the c»ntents to 
foam and rise up. There hardly exists a 
boiler that could not be made to prime by 
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a sudden and sufficient release of pressure ; 
and there is probably no boiler (however, 
badly it may be constructed for practical 
use) in which priming could not be pre- 
vented by a sufficient reduction of the de- 
mand upon it forsteam. Many boilers are 
constructed in sucha way that if they pro- 
duce the amount of steam proportionate 
to their heating surface, the passages by 
which this steam can gain access to the 
steam space are not adequate for the quiet 
escape of the steam. Such boilers will in- 
variably foam when an amount of steam is 
taken from them such as they should be 
able to produce with their amount of grate 
and heating surface, and as such boilers 
are usually rated with reference to their 
grate and heating surface, they nearly 
always give trouble in use, because their 
owners are not satisfied to let them work 
beneath their rated capacity. 

Heavy Boiler Steel that cannot be 
flanged at right-angles, with a fairly large 
radius in the corner, when red-hot, with- 
out injury, is, in the opinion of a contri- 
butor to the “Lugineer and Iron Trades 
Advertiser (England), not fit to build 
boilers with at all. This writer states that 
he has flanged 1000 large shell plates with- 
out returning to the makers more than 2 
plates which showed slight surface tearings 
on being flanged. He asserts that ordi- 
narily good mild boiler steel will stand 
this flanging in a perfectly satisfactory 
manner. As to local heating, he thinks 
there is probably a great ditference in effect 
on the plate between heating along the 
edge and heating locally toward the middle 
of the plate. The evident large experi- 
ence of this writer would seem to fortify 
his opinion. However, he considers it a 
wise precaution to anneal the plate after 
the welding and flanging is completed, and 
before any riveting is done. His method 
of doing this is to lower the shell-rings, 
flange downward, into an annular furnace 
heated to red-heat, and there allow the 
shells to remain until they are cooled 
down with the furnace. 

A Very Desirable Improvement in Water 
Gauges was recently brought to the at- 
tention of the Northeast Coast Institution 
of Engineers and Ship Builders in Eng- 
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land by Mr. H. Gray. It is the invention 
of Mr.D. B. Morison of Hartlepool. It is 
designed to obviate the danger from the 
bursting of gauge glasses which has 
lately been accompanied with some serious 
accidents in the case of marine boilers 
carrying the high pressures now common 
in marine engineering practice. It is an 
arrangement whereby, when the glass 
breaks, the cocks, which are situated re- 
spectively in the connections (one at the 
top and the other at the bottom of the 
glass) will both be simultaneously and in- 
stantaneously closed. This is done by a 
small cylinder and piston connected with 
the water column, the piston rod of which 
extends out and is connected with the 
levers of the cocks, but in which, when the 
glass is intact, the pressure is completely 
balanced. When the glass breaks, how- 
ever, the pressure on one side of the piston 
is immediately relieved, and the action of 
the piston, which is then driven upward, 
closes the cocks and immediately shuts 
off all communication from the water 
column to the glass. The device is ex- 
tremely simple and must, we think, be en- 
tirely effective for the purpose. 

A Very Ingeniously Constructed and yet 
Simple Fence Gate has been designed by 
the Eureka Gate Company, of Waterloo, 
Iowa. It is both light and strong, ex- 
tremely durable and readily adapted to 
wire fences. It consists of a piece of iron 
pipe bent in the form of the letter Z, laid 
in a sidewise position, the diagonal part 
being connected to the vertical parts by 
short iron braces, and the intervening 
space being filled in with barbed wire. 
The frame of the gate is constructed 
therefore entirely in one piece with the ex- 
ception of the short iron braces mentioned, 
The angles at the bends are gracefully 
rounded and the gate when completed is 
elegant and light in appearance. 

A New Style of Cross-section Paper, de- 
signed by Professor J. Burkitt Webb, of 
Stevens Institute, has been brought to our 
attention. The designer names it Co-or- 
dinate paper, from the fact that the accu- 
rate lines ruled across it may be used as 
co-ordinates in the tracing of curves of 
any kind, as theoretical expansion curves 
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in steam engines, air engines and gas 
engines. The paper is printed with an 
olive-colored ink, which when a photo- 
graph of a tracing or curve is made from 
the paper also reproduces the intersect- 
ing cross line or co-ordinates. One of the 
distinguishing features of this paper, as 
compared with other cross line paper, used 
for the same purpose, is that the ruling is 
done with such accuracy that measures can 
be very precisely set off upon it. The lines 
are moreover very thin, yet distinct. 

The Durability and Strength of Tubular 
Frame Wagons as they are called in Eng- 
land, or freight cars as we should call them 
in this country, having been assailed by a 
correspondent of (London), 
who signs himself ‘‘ An Unconverted En- 
glishman,” an American correspondent, 
an engineer, formerly in this country but 
now residing at Christophstrasse, Cologne- 
on-the-Rhine, challenges the assertion of 
“The Unconverted”” and relates the fol- 
lowing incident relating to this class of 
freight cars which occurred at the time of 
the great flood at Johnstown to sustain his 
challenge. The following quotation con- 
tains his statement : 

‘*As I was foreman in the works that were 
building these wagons for several years, I can- 
not let such an unjust statement go unanswered. 
The only wagons we ever had returned for re- 
pair up to the time I severed my connection with 
the company were six, which were loaded with 
all they could hold and placed on a railway bridge 
crossing the Junietta River in Pennsylvania, at 
the time of the Johnstown disaster, to keep the 
bridge from being washed away. The bridge 
went, and so did the six wagons, with many oth- 
ers of other construction. These were taken out, 
and four of them sent to the works on their own 
wheels, the other two being loaded upon them. 
These wagons were repaired at small cost and 
put into service again within three days, and they 
were the only wagon frames washed away that 
were even worth taking out of the river. I have 
never seen, and never before heard of one of 
these wagons being injured by shunting or by 
trains running intothem. If the ‘‘ Unconverted 
Englishman ” had stopped to think of the thrust 
that eight 3-in. tubes 3¢ in. thick and 33 ft. long, 
clamped together every 3 ft. with strong malle- 
able iron claps, would stand from a blow coming 
end on, he would never have made the statement 
he has made in his letter to you.” 
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Manganese Steel was exhaustively dis- 
cussed ina paper read at the Providence 
meeting of the American Society of Me- 
chanical Engineers by Mr. II. M. Howe. 
In this discussion the subject of the differ- 
ence of the wearing properties of manga- 
nese steel as compared with other steels 
was shown to be very great. The follow- 
ing tables exhibit this difference. It will 
be seen that a comparison was made with 
various kinds of steel, and that only the 
blue tempered, hard, tool steel shows a 
smaller loss in weight under wear. A table 
is also appended showing the effect of 
abrasion by an emery wheel : 

TABLE I. 

ABRASION BY A HARDENED STEEL SHAFT. 
Loss of weight of manganese steel......... 1.0 
“blue tempered hard tool 

‘* annealed hard tool steel... .7.5 
‘* hardened Otis boiler plate 


7.0 
se ee annealed Otis boiler plate 
14.0 


The advantage of manganese steel is much less 
striking when it is exposed to abrasion by an in- 
tensely hard substance, like emery. This is shown 


in Table II. 
TABLE II. 


ABRASION BY AN EMERY WHEEL. 
Loss of weight of hard manganese steel 
1.00 
softer manganese steel 
1.19 
hardest carbon steel 
soft carbon steel wheels2.85 
The Danger of Caulking Leaks in the 
Joints of Steam Pipes under Pressure has 
been emphasized in an accident which re- 
cently occurred and which has been com- 
municated to Power-Steam by one of its 
correspondents. The plant in which the 
accident occurred is not named. The cor- 
respondent writes that the “ man in charge 
of this plant climbed a ladder to caulk a 
leak in a joint of a 14-inch steam main, un- 
der pressure of 55 pounds. After two or 
three blows with hammer and tool the joint 
burst, the pipe pulled apart and the full force 
and volume of a 14-inch main pipe caught 
the man in face and body, literally cook- 
ing him. He lived but a few minutes. 
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Since taking charge myself, I learn the 
man was a steam fitter, but took the po- 
sition as chief engineer at the request of 
the contractor who put the plant in.” 

A Cement that it is said will stick to 
anything, is credited to Prof. Alexander 
Winchell. The recipe has been given in 
the Jeweler's Weekly, and is as follows : 

“Take two ounces of clean gum arabic, 
one and one-half ounces of fine starch, and 
one-half ounce of white sugar. Pulverize 
the gum arabic and dissolve it in as much 
water as the laundress would use for the 
quantity of starch indicated. Dissolve the 
starch and sugar in the gum solution. 
Then cook the mixture in a vessel sus- 
pended in boiling water until the starch 
becomes clear. 

“The cement should be as thick as tar 
and should be kept so. It can be kept 
from spoiling by dropping in a lump of 
gum camphor, or a little oil of cloves or 
sassafras. This cement is very strong in- 
deed, and will stick perfectly to glazed 
surfaces. It is good to repair broken 
rocks, minerals or fossils. The addition 
of a small amount of aluminum will in- 
crease the effectiveness of the paste, be- 
sides helping to prevent decomposition.” 

The Attempt to Make Adjustments of 
Bolts or Nuts or to tighten boxes in 
machinery when running is the cause of 
numerous accidents. The 7zmderman calls 
attention to the fact that the slipping of 
wrenches in the attempt to tighten bolts 
or nuts,near cutter heads, has been the 
cause of a great many accidents in which 
fingers have been lost or other injuries to 
the hand have been sustained. It gives 
the caution (which if stated in a general 
manner would be applicable to a great 
many other kinds of machines) that when- 
ever a bolt or nut in close proximity with 
the cutters needs adjustment, the machine 
should be stopped and then no chances of 
accident will be taken. It also adds to the 
above caution another, to wit, that in set- 
ting knives and cutters on planing ma- 
chines, every bolt and nut should be care- 
fully tested before starting the machine, as 
if any have been omitted and are not at- 
tended to in time, this neglect may lead 
to a serious accident. 
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. HE Present Number of THE ENGIN- 

EERING MAGAZINE closes its first 
volume, an index to which will be supplied 
in our next number. 

At Least a Temporary Triumph over 
those who have sneered at the Rainmakers 
has been achieved. Gen. Dyrenforth and 
his staff of cloud compellers are said to 
be jubilant over the apparent success of 
their experiment near Midland, Tex., on 
the 19th August. They fired off dynamite 
in the air and powder on terra firma, and 
rain fell. Rain, though unusual at this 
season, might have fallen had the dynamite 
and powder still remained the property of 
ths Agricultural Department. It is sig- 
nificant that the ranchmen and_ local 
weather prophets are stated to believe that 
the fall of rain had no dependence upon 
the explosions. A mere coincidence can- 
not be accepted as proof of dependence 
except it’ be found by many succeeding 
experiments that the explosions and the 
supposed effects uniformly coincide. 

The Electric Street Railways of Boston 
have proved so satisfactory that it appears 
to be the unanimous expression of the 
Boston newspapers that Boston has now 
the best equipped electric street railway in 
the country and the largest revenue mile- 
age. Light and Heat statesthat the West 
End system transported last year 114,000,- 
000 passengers. The carrying capacity of 
the road is placed this year at 150,000,000 
passengers. The gross earnings of the com- 
pany last year were $5.780,082.57. If the 
increase in passenger traffic anticipated be 
realized the gross earnings of the system 
this year ought to be $7,706.776.76. The 
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journal cited states that this estimate is 
justified by the opinions of the best in- 
formed street railway men. An increase 
of capital stock of $16,400,000 is proposed. 

The Official Reports of the Smokeless 
Powder Tests made last year at the 
Springfield Armory places the Maxim 
Smokeless Powder at the head of the list. 
This power appears not to be subject to 
deterioration by variation of temperature 
and effect of moisture. The grains are 
regular in shape and size, and the shell is 
easily loaded. When ignited in a train 
and in the open air it burns much slower 
than gunpowder, with no smoke and with 
but little flame. When fired from a gun 
it is also smokeless and fouls the gun very 
little. High and uniform velocity with 
moderate pressures were also obtained 
from this powder, It almost appears from 
this report that Mr. Maxim has, in this in- 
vention, made as important an advance as 
he did in his great invention of operating 
a gun through force derived from its re- 
coil. 

A Singular Steamboat is now being con- 
structed by the Pusey and Jones Company, 
Wilmington, Delaware, for Mr. Pierre 
Lorillard, of New York City. It is appro- 
priately cailed a Aowse boat because it is 
in fact a house erected upon a scow boat, 
the hull being provided with triple expan- 
sion engines for its propulsion. The scow 
is 96 ft. long, 2534 ft. wide at the deck, and 
20 ft. wide at the bottom, with overhung 
main-deck guards. The house occupies 
all the deck space except a narrow passage 
along each side and very small spaces fore 
and aft. The American Shipbuilder has 
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given an extended description of this 
curious boat from which we gather that 
the main deck is to be divided into ma- 
chinery, storage room, pantry, kitchen and 
quarters for the crew. The hull will con- 
tain an ice-house. The owner’s quarters 
are to be on the saloon deck. Here there 
will be a dining-room 17% ft. long by 15% 
ft. wide; a sitting-room; four bedrooms; 
2 bath rooms and the toilet rooms. On 
the hurricane deck there is to be a pilot 
house and studio. The interior is to be 
highly decorated and the furniture for the 
living rooms is now being constructed in 
New York from special designs made for 
the vessel. The house will rise perpendi- 
cularly 14 ft. above the main deck. It is 
understood that the vessel is designed for 
the shallow waters of Florida. High speed 
is not expected, but the intention appears 
to be to supply, as far as possible in a 
navigable boat, all the comforts of a mod- 
ern home. 

A Big Undertaking is that which Mrs. 
Potter Palmer of Chicago, President of 
the Board of Lady Managers of the Colum- 
bian Exposition, has stated to be the in- 
tention of that board. It is the purpose 
to show to the fullest extent possible the 
great share that women have in the world’s 
work. The board maintains that women 
lave reached the point where they can 
afford to compete on equal terms with 
men. Asa preliminary step in the work 
the board has undertaken, a request has 
been inserted in all blank applications for 
space that it shall be stated whether the 
article to be exhibited was produced 
wholly or in part by the work of women. 
If this question be answered in the affirm- 
ative the Board of Lady Managers becomes 
entitled by such answer to appoint mem- 
bers of the juries of award. Mrs. Potter 
Palmer has stated in a recent address that 
“the desire of the Lady Managers is to 
present a complete picture of the condition 
of women in every country of the world at 
this moment, and more particularly of 
those who are bread-winners.” She further 
says that it is the aim of the managers “to 
show also the new avenues of employment 
that are constantly being opened to women 
and in which of these they are most suc- 
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cessful by reason of their natural adapta- 
bility. It is hoped that by the efforts 
which the board will put forth the charac- 
ter of the education which will best fit 
women fo: the new opportunities awaiting 
them will be ascertained, and that answers 
to many other important questions relating 
to their welfare will be ascertained. Mrs, 
Palmer in the address cited speaks as fol- 
lows : 


‘*Our board proposes to enlarge upon the 
work of statisticians and make a thorough can- 
vass in order to discover for itself the condition 
of women, and especially the amount of child- 
labor employed, the proportion of wages that 
women get for their share of the world’s work ; 
whether their taste and delicacy of touch are of dis- 
cinct vaiue in the labor of the world, and to verify 
the statistics of the labor bureau generally, and 
to see if, with the sympathetic discernment of 
women, we can discover any salient points which 
have never yet been made a matter of record.” 


To carry out these views and to obtain 
the co-operation of women throughout the 
world, petitions will be sent through 
American ministers to foreign govern- 
ments, asking these governments to ap- 
point bodies of women to co-operate with 
the board. In this way the women of 
foreign countries will gain a recognition 
never before giyen them by the State, and 
if their work is well done it is thought this 
precedent will secure their recognition in 
similar projects in their own countries. 

The Announcement of the Completion 
of the Pacific Coast Survey is received. It 
was begun in 1871 by the Steamer Hass/er, 
especially designed and constructed for 
this work, and which has been in the serv- 
ice ever since. Professor Agassiz accom- 
panied her on her first trip, and made a 
systematic series of deep sea dredgings ex- 
tending along the North and South Am- 
erican coasts, the results being of great 
scientific value. The recer.t surveys of the 
coast line of Southern California indicate 
that this coast is more abrupt than that of 
any other part of Northern America, the 
depth being 100 fathoms at a distance of a 
mile or less from the shore. This depth is 


only reached at distances of from 25 to 100 
miles from the shore in other parts of the 
Atlantic and Pacific Oceans. 
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The St. Louis Fair, which annually at- 
tracts the attention of manufacturers in 
this country, will, itis said, be this year a 
grander affair than ever. There will be one 
hundred more exhibitors than have ever be- 
fore been seen on the St. Louis Fair grounds. 
It is further said that applications for space 
are pouring in to such an extent that the 
management is very much perplexed toar- 
range for them. Very favorable arrange- 
ments have been made for the exhibition 
of farm machinery, implements and vehi- 
cles. A big field inside of the race track 
has been set apart for threshing outfits, 
feed mills and ensilage cutters; and the 
space which was formerly occupied by 
these exhibits will this year be reserved 
for threshing machines and traction en- 
gines. The now proverbial success of this 
annual fair is explained ina statement made 
by Mr. Alva Mansur, one of the directors, 
in a conversation with a newspaper cor- 
respondent. He is quoted as saying that 
the directors would rather lose money than 
see an exhibitor go away feeling that he 
has been disappointed. 

The Recent Remarkable Trip made by 
the ocean steamer JMajes//c, in which she 
not only eclipsed all records of other ves- 
sels but her own previous record also, is 
attracting much attention to the rapid 
gains which are making in the speed of 
ocean steamers. It has recently been an- 
nounced and noticed in this magazine that 
steamship builders upon the Clyde are 
credited with the intention of building a 
steamer which will be able to cross the 
Atlantic in five days. The builders of the 
City of New York and the City of Paris 
actually exhibited a model designed to at- 
tain this speed at the Naval Exhibition. 
Now it is also asserted that Mr. Carl 
Schurz, President of the Hamburg-Amer- 
ican Packet Company, states it as his 
opinion that it is feasible to build a steam- 
ship which will cross the Atlantic in three 
days, his scheme being that the vessel 
should be made larger than the present 
steamers, arranged to carry passengers 
only, and supplied with two distinct sets 
of powerful machinery divided by a longi- 
itudinal bulkhead and driving twin screws, 
either set being of sufficient power to pro- 


pel the vessel at the necessary velocity in 
case of accident to the other. While we 
do not share Mr. Schurz’s opinion that a 
three days’ trip with vessels propelled by 
steam is possible, we feel sure that the re- 
duction of the time to five days has no 
practical obstacle except a commercial one. 
With engines as now constructed and of 
sufficient power, a steamship can be driven 
across the ocean in five days if coal enough 
be burned to do it. The question remains 
as to whether the speed thus attained 
would be profitable. A simple computa- 
tion will show that only 13% reduction on 
the speed attained by the J/a/estzc in her 
recent trip is necessary to accomplish this 
result. 

Since the above was written the 7Zew- 
tonic has beaten all records, having 
made the voyage from Queenstown to 
Sandy Hook Lightship in 5 days, 16 hours. 
and 31 minutes; making on the 5th day 
out the remarkable record of 517 knots, 
and beating the passage of the Majestic 1 
hour and 37 minutes. 

The Steam Launch, Vorwood, has beaten 
the record for speed, having, on the 1gth 
of August, made the run from the Nar- 
rows in New York Harbor to Sandy Hook 
about 14 miles, in the remarkable time of 
32 minutes. It is asserted by those who 
saw the run from the fast steamer Mon- 
mouth, that for a part of the trip the 
.Vorwood made certainly not less than a 
mile in 30 seconds. The .Vonmouth is the 
fastest boat in the harbor, but the little 
launch was able to show her heels to the 
passenger steamer very quickly and to run 
completely out of sight before reaching 
Sandy Hook. This wonderful launch was 
designed by Mr. C. B. Mosher, a ** Down- 
Easter,” hitherto unknown to fame. When 
she was built her engines failed to work 
properly until overhauled by Mr. Reuben 
Riley of Brooklyn, New York. She has a 
length of 63 feet 2% inches, a beam of 7 
feet and a draft of 18 inches. Her engines 
are of the Thorneycroft Pattern and 
occupy a floor space of not more than 
6 by 2 feet. The race was a very exciting 
one to the passengers on the Monmouth. 
The owner of this phenomenal launch is 
Mr. Norman L. Munro of New York, who 
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has successively been the owner of the 
Henrietta and the Now Then, both famous 
for their speed. 

The Council of the Society of Arts has 
been appointed a royal commission for the 
purpose of superintending and directing 
the formation of the British Section at the 
Columbian Exposition. £25,000 sterling 
has been placed at the disposal of the 
Council for this purpose. The sum is con- 
siderably less than has been given for pre- 
vious expositions, but it is stated that the 
willingness of the Council to accept a com- 
paratively small sum is due to the experi- 
ence gained at the Paris Exposition of 
1889, when no grant at all was made by the 
Government, and the expenses of the 
British section were defrayed by the exhi- 
bitors themselves aided by contributions 
obtained by the Mansion House Commit- 
tee. /nvention (London), states that Sir. 
Henry Trueman Wood, Secretary of the 
Society of Arts, filled the office of Secre- 
tary to the British section on that oc- 
casion and the results obtained convinced 
him that the Government contribution 
will be supplemented to any necessary ex- 
tent. It is also stated that the authori- 
ties at Chicago will allot space to the 
British Commission without charge, and 
that a certain rent will be paid by every 
exhibitor. The Council believes that this 
source of income alone will be sufficient to 
bring the £25,000 allotted to the {ull 
amount required for the expenditure of the 
Commission. 

Mr. James Dredge, editor of Eng zneering 
(London), the foremost engineering peri- 
odical in England, is said to be taking a 
great personal interest in the exhibition 
of English mechanical progress at the 
World’s Fair in Chicago. It is stated that 
he will shortly visit Chicago in the in- 
terests of such an exhibit, and with a view 
to get the work of the British Section 
properly started. 

The Reduction of Patent Fees in the 
English Patent Office has had the result, 
as might naturally be expected, of largely 
increasing the business and the income ot 
the office. The report of the Comptroller 
General of Patents for 1890 just issued 
shows the growth in the number of ap- 
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plications for patents, which has now 
reached the figure of 21,307. In the first 
year since the last change in the law—1884 
—the number sprang up from 5993 to 17,- 
110, the highest figure, 6241, having been 
reached in 1882. In the following year the 
numbers fell a little, to 16,101; but in 1886 
they increased again, and the increase has 
been steady down to the last year for which 
we have a record. The revenue of the 
office is very large, £192,606. Of this, 
£83,240 was expended, leaving a surplus 
for the year of £109,366. This surplus is 
not equal to that annually earned under 
the older system, the surplus income for the 
year 1883 amounting to £172,527, the total 
revenue for that year being £224,956. The 
diminished income is of course due to the 
lowered scale of fees. The patent fees in 
the English office are now under considera- 
tion, and a further reduction is likely to 
be made. The contrast between £7 ster- 
ling for 17 years’ patent rights in the United 
States and of £154 for a patent lasting only 
14 years ia England has been brought to 
the attention of Sir Michael Hicks-Beach, 
and the assurance from him that the whole 
subject of patent fees will be taken into 
consideration with a view of lowering them 
has been obtained. 

The Lofoden Cod Fisheries, according 
to the report of the British Consul-Gene- 
ral at Christiania, has been this season more 
than ordinarily successful. The habits of 
the fish and the way in which they have 
been caught have differed entirely from 
those of last year. The fish appear to 
have kept near the surface of the water 
and traveled upthe fiords. 31,000,000 fish 
have been caught as against 18,000,000 
last year, and not only the number is 
greater but the prices have been higher. 
27,400,000 of the catch have been prepared 
as split cod ; 3,600,000 have been dried. A 
factory was erected for preparing pressed 
cod but was unfortunately destroyed by 
fire. The great bulk of the catch has 
been preserved. The weather condi- 
tions have prevented the shipment of the 
fish to distant places. 30,324 men have 


been engaged in the fishing. The average 
catch has been 1022 fish for each man, 
which is not considered unprecedented. 
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avernee articles are indicated by an asterisk (*), continued articles by a 
dagger (t), and concluded articles by a double dagger ({). Orders for copies of 
the publications mentioned should be sent direct to the addresses given. 


THE ELECTRICAL ENGINEER. w. 3d. Lon- 
don. JULY 17. ‘‘ Underground Mains—‘‘ The 
Silvertown System.”* ‘‘Creosoting Timber.” 
E. J. Stleock,” A.M. C. £., F.G. S. ‘The 
Darmstadt Central Station.” AUGUST 7. 
‘*Sims-Edison Torpedo.”* ‘* The Midget Arc 
Lamp.”* ‘‘Electric Light on Shipboard.” 
‘*“The Original Rotary-Current Dynamo of 
Haselwander, and the Priority in the Invention 
of the Rotary-Current System.”* ‘‘ Distribu- 
tion of Electrical Energy.” W. C. Rechniewshi. 
‘The Abolition of Telephone Rentals.” 

ELECTRICITY. w. $2.50per year. Chicago- 
New York. JULY 22. ‘ Electric Search Light 
on Shipboard.”* ‘‘ Ader Electric Flying Ma- 
chine.”* ‘*An Object Lesson in an Electric 
Light Suit.”* ‘‘ Edison in his Laboratory.” 
‘*Electric Railway System of Cincinnati.’* 
Nelson W. Perry. AUGUST 5. Electric Light- 
ing at Weehawken, N. J.”* ‘Firing Guns by 
Electricity "* ‘* Commercial Production of Ox- 
ygen and Hydrogen.”* ‘* The Safety of Elec- 
tricity.” ‘‘ Popular Features of the Frankfort 
Exhibition.”* ‘‘Some Notes on Insulation.’’+ 
Herbert Laws Webb. ** Electricity and the 
Surgeon.”* ‘Lessons on the Staten Island 
Electric Light Station Fire.”* C. Su/livan. 
‘*Chicago Drawbridge Operated by an Electric 
Motor.”* ‘* Combined Engine and Dynamo,”* 
Medical Storage Battery and Rheostat.’’* 
Telephone on Shipboard.”’* 

THE ELECTRICAL ENGINEER, w. 10c. New 
York. JULY 29, 1891. ‘* The Frankfort In- 
ternational Exhibition."*{ Richard O, Hein- 
vich, ‘*Elementary Theory of the Alternate 
Current Transformer.”* + Charles Steinmetz. 
** The Winkler Storage Battery.”* ‘‘ The New 
Boston Telephone Exchange.”* ‘‘ Advances in 
Electrical Heating.” IV. R. B. Wilcox, ‘* Elec- 
trical Development in the Sandwich Islands.” 
Jno. Cassidy. ‘‘ The Thomson-Houston 250 
H. P. Generator."* AUGUST 5. ‘ The Pitts- 
field, Mass., Electric Light Station.”* JAZ. C. 
Sullivan. ‘‘ The Schuckert Transformers.’* 
‘*A Handy Rubber Belt Table.”"* 2. Grim- 
shaw. ‘** The Commercial Production of Hy- 
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drogen and Oxygen from the Electrolysis of 
Water.”* ‘‘A Visit to the World's Fair 
Grounds.”* Forman Collins. AUGUST 
12. ‘*The Manchester Square Alternating Cur- 
rent Station.”* ‘Electric Lighting of Rail- 
road Cars."* 7, D. Dallis. Wertz Arc 
Lamp.”* ‘‘A Handy Wiring Table.” 2. 
Levden. 

ELECTRICAL REVIEW. w. Ioc. New York, 
AUGUST 1. ‘‘Boston’s Telephone Ex- 
change.”"* Early Dynamo Machine.”* 
AUGUST 1. ‘* The Position of Electric Tram- 
ways in England.” ‘‘ Organ Blowing by Elec- 
tricity.”* ‘‘ International Telegraphy.” His- 
tory of Some Early Telephone Deals.” AU- 
GUST 7. ‘* Perfected Patton Electric Car.”* 
‘* The Thomson-Houston M. P. 250H. P. Gener- 
ator.”* ‘* Progressive Electrical Inventions— 
Electric Meters.”"* AUGUST 15. Taking 
the Temperature by Tuning Forks.” ** The 
Neuhausen Aluminium Works.” ‘‘ Storage Bat- 
tery Patents.” ‘‘ American Aluminium Dyna- 
mos.” Zhomas L. Willson. 

THE ELEcTRICIAN. w. 4d. London. JULY 
17. ‘‘Electro-Magnetic Theory.”{ Oliver 
Heaviside, ‘* Experiments on the Electric Dis- 
charge in Vacuum Tubes.”* ‘‘ Mordey Wil- 
liams Combination Running in Parallel.” 
‘Note on the Decrement of Electric Oscil- 
lations.”” ‘‘ The Godfroy Apparatus for Increas- 
ing the Efficiency of Subterranean Telegraph 
Lines.”* ‘* Electrolysis by Means of the Alter- 
nating Current.”* Dr. Guglielmo Mengarina, 
‘Contributions to the Study of the Specific In- 
ductive Capacity of Liquids."* 4. Perot. JULY 
24. ‘* Magnetism in Iron and Other Metals.”* + 
Prof. J. A. Ewing. ‘* On the Use of the Silver 
Voltameter.” ‘‘ The Subtransformer System at 
Carlow.”* JULY 31. ‘‘ Practical Electro-Mag- 
netic Units.” Prof. John Perry, FF. R. S. 
“The Incandescent Lamp Industry.” rans 
Geraldy, AUGUST 7. ‘* The Oerlikon Three- 
Phase Alternator.”* ‘‘ Experiments with Con- 
densers.” Maurice Leblanc. ‘‘On the De- 
termination of the Maximum Conductivity of 
Very Dilute Solutions of Copper Phosphate.” 
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THE STREET RAILWAY JOURNAL. m. 35¢. 
New York and Chicago. AUGUST. ‘ Elec- 
tric Railway at Neversink Mountain.”* ‘‘ The 
Jamestown (N. Y.) Electric Railway.”* ‘* Op- 
erating Expenses of Principal Street Railways 
in N. Y. State.” ‘* Instructions to Linemen.”* 
W. Baker. ‘‘The London Tramways.” 
**Street Railways in Siam, and Siamese Cus- 
toms.” Aage Westenholz. 

THE ELECTRICAL WoRLD. w. toc. New 
York. AUGUST 1. ‘* Priority in Rotary-Cur- 
rent Motors.” 4 Du Bois-Reymond, ‘* Elec- 
tric Light Plant on the Steamship Normania.” 
Carl Herring. ‘‘ Chronological History of Elec- 
tricity, Galvanism, Magnetism, and the Tele- 
graph, B. C., 2637 to A. D., 1888. Part 1.” * + 
P. F. Mottelay. AUGUST 8. ‘‘ Note on the 
Volume Force of Solids.” Reginald A. Tessen- 
den, “ Notes on Permanent Magnets.”+ Sy/- 
vanus P, Thompson, F. R. S. ** A Course of 
Electrical Reading.” | Dr. Louis Bell, ‘* Note 
on Some Recently Manufactured Telephone 
Cables.” ‘‘ The Commercial Production of 
Aluminium.”* AUGUST 15. ‘ Electrical 
Practice in Europe, as Seen by an American.” + 
Carl Herring. ‘‘ Another Note on Some Lately 
Manufactured Telephone Cables.” Herdvert 
Laws Webb, “Electric Installation on the 
Steamship La Tourraine.” ‘‘ Franklin’s Kite 
Experiment.” Alex. McAdie, M. A. ‘* Elec- 
trolysis by Means of the Alternating Current.”* 
D1. Guglielmo Mengarina. 

TRANSACTIONS OF THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS. m. Double 
Number. 50c. New York. JUNE and JULY. 
Annual Meeting, May 19, 1891. ‘* Reports of 
Council and Treasurer ; Officers Elected.” Gen- 
eral Meeting, May 20, 1891. ‘‘ The Perfection 
of Stationary Electric Motors.” Frances B. 
Crocker.”* ** A Photographic Study of the Elec- 
tric Arc.”* Edward L. Nichols. New 
Graphical Method of Calculating Leads for Wir- 
ing.”"* Carl Herring. Thermal Electric 
Method of Studying Cylinder Condensation in 
Steam Engines."* Zdwin H. Hall. “ The 
Practical Aspects of Electric Welding.”* 
F. A. C. Perrine. ‘* Experiments with Alter- 
nate Currents of Very High Frequency.’* 
Nikola Tesla. 

MANUFACTURER’S RECORD. w. Balti- 
more. JULY 25. ‘‘A New Iron Ore and 
Timber Field.” Zhomas P. Grasty, AUGUST 
1. ‘American Shipbuilding Interests.” ‘* How 
American Properties are Handled in England.” 
‘* A Big Phosphate Company.” 

MECHANICAL WORLD. w. id. London and 


Manchester, JULY 18. ‘* The Construction 
of Pump Details.”* + ‘‘ Engineering Pattern 
Making.’’* + 

AMERICAN SHIPBUILDER. w. Toc. New 
York. JULY 30. ‘‘Steam-boating in the 
Fifties.”* ‘* Lorillard’s Steel House Boat.”’* 

MINING AND SCIENTIFIC REVIEW. w. $2 
per year. Denver, JULY 23. ‘‘ The Physical 
and Chemical Equations of the Open Hearth 
Process.” Henry D. Hibbard. 

THE MINING INDUSTRY AND TRADESMAN. 
Denver. JULY 23. ‘‘ Gilpin County, Colorado, 
Mines and Mining.”* JULY 30. ‘‘ Sampling 
Ores Without Machinery.” 

ELECTRICAL REVIEW. w. 4d. London. 
JULY 17. ‘‘An Improvement in the Amalgam- 
ation and Extraction of Gold from Ores.” *‘ The 

Tost Economical Rate of Working for Incan- 
descent Lamps.” ‘‘ Electric Lighting in the 
City of London.” ‘‘ Electrical Transmission of 
Power.” ‘‘ The Construction and Properties of 
Industrial Condensers,.”* ‘‘ The Platinum Ther- 
mometer.”* ‘* An Application of Organic Acids 
and Electrolysis to the Manufacture of Copper.” 
‘*Electric Discharge in Vacuum ‘lubes.’’* 
Nikola Tesla. ‘‘ The Electric Lighting of 
Carlsbad.” JULY 24. ‘* Tesla’s Experiments.” 
‘* Electrolytic Researches.” ‘‘ Further Notes on 
the Chemistry of Storage Batteries.” ‘* Elec- 
tricity in the Manufacture of Phosphorus.” 
‘*Hutin and Leblanc’s Alternating Current Mo- 
tor.”* ‘* The Introduction of the Electric Light 
at Agram.” JULY 31. ‘‘ The Edison Electric 
Lamp Case.” ‘* Electric Legislation in Ger- 
many.” ‘‘ Capacity, Self-Induction and Mutual 
Induction Measurements on Overhead Lines.” 
M. Massin. ‘Portable Electric Lighting 
Plant.”* ‘* Electrostatic Induction.”"* 
Taylor. ‘* The Vibration of a Wire Traversed 
by a Continuous Electric Current.” JZ. D. 
Hurmuzesou. 


THE INTERNATIONAL JOURNAL OF MICRO- 
sCOPY AND NATURAL SCIENCE. m. 6d. Lon- 
don-New York. AUGUST. ‘ Freehand Draw- 
ing and Photography.” //on. J. G. P. Vereker. 
‘* Koch’s Treatment and Its Results.” Z. C. 
Bousfield, L. R. C. P., M. RC. A Mid- 
winter Month by the Mediterranean.”+ G. AH. 2. 
Bryan, M. A. ‘‘Infusoria, Protozoa, Etc.” 
‘* Practical Methods of Preparation.” Vida A. 
Latham, F. R. 

POWER-STEAM. m. I0c. Chicago. AU- 
GUST. Three Simple Engines Run as a Com- 
pound at the Washburne and Moen Iron 
Works.”’* ‘Cause and Effect.” F. Riddell. 
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‘* Direct Acting Pump of 1000 H. ‘ The 
McClave Grate and Argand Steam Blower.’’* 
“*Recent Power Appliances—New Things for 
Use in the Engine and Boiler Room.’* 

THE ENGINEERING AND MINING JOURNAL. 
w. 0c. New York. JULY 25. ‘‘ Notes on 
the Manganese Deposits of Crimora, Virginia.”* 
Charles E, Hall, ‘* Abrasive Processes in the 
Mechanic Arts.” + John Richards. World’s 
Production of Gold and Silver.” &. 2. Reth- 
well. ‘* Description of Handling at the Bunker 
Hill and Sullivan Mines, Wardner, Idaho."* 
Ve M. Clement, M. ‘Stone Coal in the 
Lead Blast Furnace.” James W. Neill. ‘* The 
Campbell Ammonia Engine.”* AUGUST 8. 
‘““The Yankee Girl Ore Belt, Colorado.”* 
W. Weston, M. E. ‘Two Rope Haulage Sys- 
tems."+* A. Van Norris. The Coal 
Product of West Va., Ky., Tenn., Va., Ga. and 
N. Ca.” John H. Jones, AUGUST 15. ‘*Rail- 
way Zone Systems.” ‘‘ Abrasive Processes in 
the Mechanic Arts.”"* John Richards. ‘* Two 
Rope Haulage Systems.”* ¢ 2X. A. Van Norris. 
‘*The Slide Rule Specially Adapted to the So- 
lution of Pump Calculations."* Cox, 
C. F. ‘* Asphaltum and Ozokerite in the U. S.” 
E. W. Parker. ‘‘ Sampling Ores Without the 
Use of Machinery.” William Glenn. 

ENGINEERING, w. 6d. London. JULY 17. 
‘‘The Porta Cement Works at Bremen.”* 
‘*The Report of the Australian Royal Commis- 
sion on Strikes.” JULY 24. ‘' Folding Bridge 
Over the Chicago River.”* ‘‘ The New South 
African Mail Steamer Scot.”* { ‘‘ The French 
Cruiser Cecille.”"* The Amalgamated Society 
of Engineers.” ‘*Goldsmith’s Technical Insti- 
tute.” ‘‘ Tests of Refrigerating Machines.”* 
‘* The Manchester Crematorium.”* ‘* Whaleback 
Cargo Steamers.”* ‘‘ The Fall River Steamer 
Plymouth,”* Undertype Compound Engine.” 
** Oil-Tank Steamers."* George Eldridge. .AU- 
GUST 7. .‘‘ The Masonic Temple, Chicago." * 
‘*The Liverpool and Isle of Man Twin-Screw 
Steamer Tynwald.”* ‘* The French Armored 
Turret-Ship Marceau.” * ‘‘ Elastic Limt.” 
‘* The Channel Bridge.” ‘‘ Ammunition Hoist.”* 

SciENCE. w. toc. New York. JULY 24. 
‘* Museums and their Purposes.” Prof. NV. H. 
Winchell, ‘‘ Investigations Upon Nitrification 
and the Nitrifying Organisms.” Zdwin O. 
Jordan and Ellen H, Richards, ‘‘ The Parasite 
of Quartan Ague.” JULY 31. ‘‘The Upper 
Strata of the Atmosphere.” ‘*‘ Milk from Tuber- 
culous Cows.” AUGUST 7. ‘‘ The American 
Association for the Advancement of Science.” 
‘* The Curability of Pulmonary Phthisis.” 


THE JOURNAL OF THE FRANKLIN INSTITUTE, 
m. 50c. Philadelphia. AUGUST. Induc- 
tion of Electric Currents and Induction Coils.” * 
Prof. J. Elihu Thompson. ‘*Yhe Range of 
Tide in Rivers and Estuaries.” * Z£. A. Giesler. 
‘* New Alloys and their Applications.”* + /. 
Linwood Garrison, ‘* Conflagrations in Cities.” 
C. J. H. Woodbury, ‘* Prof. Lippman’s Helio- 
chromy.” /. £. Zves. *‘ Composition of Boiler 
Scales and the Composition of the Feed Water 
from Galveston, Texas.” George A. Koenig. 
‘*Ewing’s Theory of Induced Magnetism.” * 
Prof. Henry Crow. 

AMERICAN JOURNAL OF RAILWAY APPLI- 
ANCES. m, New York. AUGUST. “ Rail- 
road Signals."* James F. Hobart, ‘The 
Steam Engine Indicator.” /. Buel Baldwin. 
‘*Drop Testing Machine for Cast Iron Car- 
Wheels.”* ‘‘Engine Lubricator.” /. /. 
Leighton, 

SCIENTIFIC AMERICAN SUPPLEMENT. Ww. I0c. 
New York. JULY 25. ‘Improved Refriger- 
ating Machine.”* ‘‘Crystallization.”* G. D. 
Liveing, F. R. S. ‘* The Adaptation of Stone- 
ware to Chemical Apparatus.”"* + W. P. Rix. 
‘*A Scheme to Establish a Comparative Stand- 
ard for Alkaloidal Galenicals.” 7. U. Lloyd. 
‘*The Migration of Weeds.” Ayron D. Hal- 
sted. ‘* The Platinum Industry of the Ural.” 
AUGUST 1. ** The Davis Island Dam on the 
Ohio River, Pittsburg, Pa.’’* ‘* The Copper 
Resources of the United States.” James Doug- 
lass) AUGUST 8. ‘‘Jet Propulsion.”* 
Burkitt Webb, ‘*The Leading Engineering 
Works of the Past Year."*+ O. Chanute. 
‘* The Aberrations of Sound.”* ‘* Mandioca.” 
Thomas Morong. AUGUST 15.  ‘‘ Passages 
of Atlantic Steamers,”” ‘* Leading Engineering 
Works of the Past Year.”{ O. Chanute, Pres't 
Am, Soc. Civ. E. ‘* American Harbor Engi- 
neering.” George Y. Wisner,C. E. The Pho- 
tographic Work of Herschel and Fox Talbot.” 
William Lang, Jr., F.C. “ Recent Devel- 
opment in Photographic Printing Processes.”* 
C. H. Bothomley, F. C. S. ‘ The Purifying 
Effect of Sand Filtration.” 2B. H. Coffey. 

GOLDTHWAIT’s GEOGRAPHICAL MAGAZINE, 
m. $2 per year. New York. AUGUST. 
‘Controlling the Mississippi.” Jacques W. Red- 
way. ‘* Emigrants from China.”” ‘‘ Natural His- 
tory as an Aid to Geological Study.” ‘‘ Egypt’s 
Wonderful Progress.” ‘‘ The Ice Cave of De- 
corah.” Robert]. Thompson. ‘‘ Lake Dwell- 
ers in Switzerland.” ‘‘ How Ungitok Killed the 
Walrus.” ‘‘Ancient Gold Minesin Africa,” 
‘Origin of America.” Fred. Perry Powers. 
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China’s First Successful Railroad.” ‘* Relics 
of America’s Prehistoric Age.” ‘*‘ Nordenskjold’s 
South Polar Expedition.” ‘‘ The Latest Rumb- 
lings of Vesuvius.”* ‘‘ Mrs. Sheldon’s Surpris- 
ing Feat.”* ‘‘ The Wild Horse.” ‘* Our Physical 
Geography.” ‘‘ The Intercontinental Railroad.” 
‘*The Northern Limit of Mankind.” ‘* The 
Sources of Rivers.” ‘* The Greatest of Volca- 
noes.” ‘‘ One of Africa’s Most Powerful Kings.” 
‘* Making Dirt Maps.” ‘‘ Hints for Teachers.” 
‘* Record of Geographical Progress.” 


THE Forum. m. 50c. New York. AUGUST. 
‘* Russia and the Jews.” ‘‘ Russian Finance.” 
‘*A Bad Investment.” Dr. F. //. Geffecken. 
‘*The Persecution—Its Severity and Extent.” 
I. A. Hourwitch. ‘*‘ Methods and Places of 
Refuge.” Baron De Hirsch. ‘* Immigration 
and Degradation.” President Francis A. Walker. 
‘* The Chilian Struggle for Liberty.” Aicardo 
L. Trumbull, ‘‘ Literature in the Market 
Place.” George E. Woodberry. ‘* Profits of Fruit 
Culture in California.” Lx-Governor L. A. 
Sheldon. ‘‘ Does Public Life Give Long Ca- 
reers?” Edward P. Clark, ‘‘ The Greathead 
Underground Electric Railway.” Simon Sterne, 
‘* 4 New Route to the North Pole.” Dr. Fridt- 
jof Nansen. ‘Will Dr. Nansen Succeed ?” 
Gen. A. IW. Greeley. ‘* The Causes of Gold Ex- 
ports.” George G. Williams. 


ENGINEERING News, w. 5c. New York. 
JULY 25. ‘‘ The Production of Phosphate of 
Lime.”* + ‘‘An Apparatus for Automatically 
Registering the Profile of River Bottoms.”’* 
‘*The Garrucha Aerial Ropeway.” English 
Railway Bridges.” ‘‘ The Brooklyn Water 
Works Extension.”+ ‘‘ Electro-Deposition and 
its Bearing Upon the Preservation of the Bot- 
toms of Iron and Steel Ships.” Lieut. C. W. 
Jungen, U.S. N.  ‘‘ Irrigation and Irrigation 
Systems in San Bernardino County, Cal.”* + 
‘‘A Brazilian British American Bridge.’’* 
AUGUST 1. ‘'The Moenchenstein Bridge 
Disaster.”* ‘‘ The New Water Supply at New- 
ark, N. J."*+ ‘‘ Tests of the Westinghouse 
Brake in South Australia,”* ‘* Railway Con- 
struction in the Northwest.” ‘‘ The North Bal- 
tic Canal.”* AUGUST 8th. ‘‘ Electric Mining 
Machinery.”* ‘‘ Steel Foundations.”* Congdon 
T. Purdy, C. E. ‘Shaft Sinking Through 
Wet Gravel and Quicksand near Norway, 
Mich.” William Kelly, ‘‘ The Manchester 
Bridge Disaster.” ‘* The Government Timber 
Tests.” Prof. J. D. Johnson. ‘* The Sewage- 
Disposal Works of Dudley, Eng.”* ‘* Laying 
Submerged Water-Mains."* Prof. Olin H. 
Landreth, AUGUST 15. ‘‘A New Form of 


Water Tower.”* ‘‘ The Comparative Merits of 
Different Systems of Car-Lighting.”* + ‘‘ Rail- 
ways and Railway Tunnels in Wisconsin.”* 
‘*Maximum Panel Shear for Uniform Moving 
Load.” William W. Crehore. 


THE RAILWAY REVIEW. wz. 10c. Chicago. 
JULY 25. ‘‘ Progress of the Hudson River 
Tunnel.’’* ‘* The History of Locomotive Coun- 
terbalancing.” ‘* The Equalizing of Competi- 
tion.” ‘‘ Railroad Regulation,” AUGUST 8th. 
“* Should the Nation Own the Railways?”+ C. 
Wood Davis. ‘* The Incompleteness of Rail- 
way Statistics.” ‘‘ Air Break Rules—Proposed 
Limit for Piston Travel.” AUGUST 15. 
‘** Notes Regarding Calorimetry.” Prof. R. C. 
Carpenter. ‘* Auxiliary, Dome and Connec- 
tions—Class ‘O’ Engines, Pa. R. R.”’* ‘* Thir- 
ty-Ton Steel Cars—Belfast and Northern Coun- 
ties Railway, Ireland.”* ‘‘ Experiments on the 
Strength of Vitrified Sewer-Pipe.” 47. A. Howe. 

RAILROAD GAZETTE, w. toc. New York. 
JULY 24. ‘* Pintsch Gas on the Chicago and 
Northwestern Railway.”* ‘‘ The New Union 
and Passenger Station at St. Louis.”* ‘The 
Suburban Rapid Transit Railway, New York 
City.”* ‘*Good and Bad Steel Castings.”* 
JULY 31. ‘‘ Pneumatic Interlocking at the 
Jersey City Terminus of the Pa. R. R."* JZ. 
M. Sperry. AUGUST 7. ‘ The International- 
Electro-Technical Exhibition at Frankfort.” /. 
B. H. Paine. ‘* Blue Shortness.”” AUGUST 14. 
“Cranes for Railroad Uses.”"* Wéilliam L. 
Clement, M. E. ‘‘ The Intercontinental Railway 
in South America.”* Jas. R. Maxwell. ‘‘A 
Central African Railroad.” ‘‘Country Roads, 
the Farmers and the Railroads.” 

THE IRON AGE. w. t10c. New York. 
AUGUST 6. ‘‘Improved Straight-Line En- 
gine.” * ‘* The Canet Gun Carriage.” * ‘‘ The 
Plate-Mill Scale.” ‘‘ Making Chain Links.” * 
‘“*Curved Arms in Pulleys.” AUGUST 13. 
‘*Slow Combustion Construction of Buildings.” 
Harvey D. Chess. ‘* What Can Be Done witha 
Universal Grinding-Machine.” * ‘‘ The Harvey 
Steel Car.” Howell Sheet Mill.” * 

ARCHITECTURE AND BUILDING. w. I5c. 
New York. JULY 25. ‘‘A Worthy Work for 
our Sanitarians.” ‘‘Sanitary Tenements.” 
Art and Structure.” 7. Millard Reade, 
F. G. S. ‘* Foundations and Drains.” ‘‘ The 
Ventilation and Heating of Halls of Audience.”+ 
Walter B. Snow. AUGUST. ‘“‘ Method in 
Coloring.” W. Scott Morten. ‘* Notes on Es- 
timating.”*¢ IV. W. King. ‘*Slow Burning 
Construction.” AUGUST 8. The Place of 
Architecture in Art History.” 
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HOT WATER HEATING VERSUS STEAM HEATING. 


(Copyrighted; all rights reserved.) 


F all substances known to man, water 
possesses the greatest number of 
properties which are important and re- 
markable both from a scientific and practi- 
cal point of view. Invisibly suspended in 
the atmosphere or massed there in vapor, 
lying in large volume in oceans, lakes or 
rivers, and capping with ice the peaks of 
mountain ranges, it determines local clima- 
tic conditions more than aught else. 

It was almost a matter of course in hu- 
man progress, when it was fully compre- 
hended that the force stored in the vapor 
of water is its contained heat, that the 
possibilities of the use of steam as a 
vehicle for the conveyance and application 
of heat should have dawned upon the 
minds of men. 

As a means for heating buildings, it is 
superior to all appliances which preceded 
it, and its use for that purpose has been 
very extensive. We shall subsequently see 
that a still better method is slowly but 
surely supplanting it. For the present, let 
us briefly glance at the properties of this 
wonderful substance (no less wonderful 
because so common that they are scarcely 
thought of by any but engineers and 
physicists), properties which fit it for a 
carrier and distributor of heat. 

Of these the most important is what is 
called by scientists its /afent heat. The 
amount. of heat required to change the 
temperature of a poundof water from 32° 
to 33° F., or vece versa, has been adopted 
as the unit of heat quantity, called “ ther- 
mal unit”; and a change in a pound of 
liquid water one degree at any other tem- 
perature practically requires an increase 
or decrease of one thermal unit, except 
when water is forming into steam, or steam 
is condensing into water, in which cases a 
peculiar action may be detected by the 
employment of scientific methods and 
appliances. While the water is forming 


into steam at atmospheric pressure, each 
pound of it absorbs 966.5 thermal units; 
a thermometer whose bulb is immersed 
therein all the while registering a constant 
temperature of 212° F. An accounting 
can be rendered for the heat so disappear- 
ing, but an attempt to do this would lead 
into a discussion foreign to the purpose of 
this article. Suffice it to say that when 
the steam is again condensed, it is found 
that although the heat temporarily dis- 
appeared, it is restored again without loss. 
Thus one pound of steam at 212° F. when 
condensed, suffices to raise the temperature 
of 966.5 pounds of water one degree F. 
This wonderful transformation of heat in- 
to potential energy in steam, and the re- 
conversion of this potential energy into 
heat without loss, will ever remain among 
the most marvellous of physical phe- 
nomena. 

By virtue of the potential energy into 
which the disappearing heat is converted, 
the steam acquires the power of infinite 
expansion, unless this expansion be re- 
strained by external pressure. When so re- 
strained, and heat is still further imparted 
to it, the pressure increases. 

It follows from these important proper- 
ties of steam, that when confined in any 
space (as a system of heating apparatus 
consisting of one or more boilers, pipes 
and radiators), its expansive force tends to 
press it into the part of reduced pressure. 
This action is independent of gravity, and 
is the principle upon which the circulation 
of the steam depends in any steam heat- 
ing system. For, in contact with the con- 
taining walls of radiators, or pipes, it im- 
parts its contained heat to the metal, the 
latter emitting the heat so received to the 
air. This loss of heat from the steam 
causes its condensation to water, in an 
exact proportion to the heat so lost. If 
966.5 thermal units pass out in this way, 
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one pound of the steam is reduced to 
water. This weight of steam at a pressure 
of five pounds per square inch above that 
of the atmosphere (about the average 
pressure employed in low pressure steam 
heating) occupies a volume of about 20 
cubic feet, which, on condensation, would 
become a void (except for the very small 
volume of condensed water) were it not 
that condensation and diminution of press- 
ure occur simultaneously, and pressure in 
other parts of the system fills the void. 
The presgure at parts where condensation 
is active is therefore always somewhat less 
than where it is less active, or where it does 
notoccur. The expansive force inthe latter 
therefore constantly pushes forward the 
steam into those parts where condensation 
takes place. The water of condensation 
either runs back- 
ward into the 
boiler, or, as in 
some cases is ne- 
cessary, it is trapp- 
ed out of the pipes 
and radiators. 

It has seemed 
necessary to make 
this somewhat 
technical exposi- 
tion of the proper- 
ties of steam for 
the benefit of un- 
professional read- 
ers, because the 
amount of heat carried by a found of steam, 
and the rapidity with which steam circu- 
lates through pipes are sometimes made 
to appear very important advantages as 
compared with the less heat carried by a 
pound of water and the slower circulation 
of the latter, effected solely by changes 
in specific gravity. We shall see, how- 
ever, that there are drawbacks to the ad- 
vantages of steam for house heating, in- 
herent in the very properties which enable 
it to be so used, and which have been 
above enumerated and explained. 

While by virtue of its latent heat it 
forms 7% Proportion to its weight the 
most admirable carrier of heat known to 
science ; and by reason of its expansibility 
its rapid circulation in any direction 
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is easily effected, yet the very fact that 
it is steam imposes a rigid limit of tem- 
perature that unfortunately cannot be 
passed. It can never be cooler than 212° 
under ordinary atmospheric pressure, this 
pressure being a condition of all practical 
steam heating as applied to buildings. The 
necessity of some unbalanced pressure to 
secure circulation compels even a higher 
temperature than this, the temperature 
corresponding to the average low pressure 
maintained (5 lb. per square inch above 
that of the atmosphere) being almost ex- 
actly 228° F. 

Time and again attempts have been 
made to reduce the temperature in radia- 
tors, by means of pressure-reducing valves, 
and regulating valves, but the fact that 
below 212° F. there can be no steam and 
circulation ceases 
has barred any 
useful progress in 
this direction. 

The result is 
fel that the practical 
“regulation. of 
steam in 
buildings, especi- 
ally where direct 
radiators are em- 
ployed, is a thing 
impossible. You 
must have all or 
none. Thenearest 
approach to such 
regulation is the miserable make-shift 
known as “ air-binding,”’ in which air ad- 
mitted into a radiator is relied upon to 
partly fill it and thus keep the steam from 
heating some indefinite part of its surface. 

This method, besides requiring much too 
frequent attention for convenience, is so 
uncertain in its effects as never to give sat- 
isfactory results. To operate, the steam 
radiator must have both inlet and outlet 
valves open, and the air confined in the 
radiator being heavier than steam, gravi- 
tates toward the outlet, through which it 
has the trick of furtively passing into other 
radiators in the system. In this way, un- 
less frequently attended to, the attempt to 
regulate by air-binding (at the best always 
unreliable) will fail altogether. 
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Heated by the Hot Water System, 


So in the cool nights of spring or autumn 
when only a gentle warmth is necessary to 
render a house comfortable, the occupants 
must either sit chilled and uncomfortable, 
or take the even greater risk of steaming 
in perspiration. Bad as this is, it is not 
all. The steam pressure must be main- 
tained; and to do this, fuel must be con- 
sumed in vastly excessive quantity over the 
actual needs forheating. Thus, those who 
are rendered uncomfortable by excess of 
heat are compelled to pay an extravagant 
price for it, whereas, as will soon appear, 
by the use of hot water heating apparatus 
perfect comfort is attainable in moderate 
weather at one half the cost of discom- 
fort. 

Hot water heating was known to and 
practised by both the Egyptians and Ro- 
mans before the Christian era. Lut they 
used it only for heating their baths. Since 
the introduction of iron pipes it has been 
constantly more or less practised for heat- 
ing both water tanksand buildings. From 
a little before the middle of the present 
century (about the time /ow fressure steam 
heating was introduced) steam heating 
has greatly extended ; but it has reached 
its limit. Hot water heating will hence- 
forth take the lead, as meeting all condi- 


tions of safety, health, comfort and econ- 
omy more fully than any other known 
system. 

Within the last decade there has been a 
sudden and remarkable increase in the 
popularity of hot water heating, due toa 
combination of causes. There isa much 
larger proportion of our population pos- 
sessed of means to purchase superior ap- 
pliances than formerly. The extending 
taste for good solid reading, has largely 
increased the stock of general information 
upon subjects pertaining to sanitation, 
among which the heating and ventilating 
of homes occupy a most important place. 
But the inventive genius of this country 
in its supply of appliances for perfecting 
systems of hot water heating and adapting 
them to domestic use has been the chief 
factor in this change of opinion. An ex- 
amination of the Patent Office Records 
shows an extraordinary amount of activity 
in this line of improvement. 

Among the numerous appliances thus 
produced the hot water boiler, as it is pop- 
ularly called, is entitled to the first place 
as regards its importance. The name 
“boiler” is, however, a misnomer, as the 
water in a good hot water heating appara- 
tus is rarely or never heated to the boiling 
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point. “Hot water heater” is a name 
more consonant with the facts, but its tau- 
tological sound has probably led to a too 
common use of the more euphonious, 
though less accurate term. 

The functions of a hot water heater are 
to supply heat to its contained water, to be 
conveyed to coils or radiators at a distance 
from it; and also to produce in the water 
the necessary motion for the transmission 
of the heat. The heat thus brought to 
the radiators is diffused from them in the 
same ways as from steam radiators,—by 
contact of air and by radiation. 

Now. while a pound of steam in con- 
densing to water can give off 966.5 ther- 
mal units, and a pound of water in cooling 
from 180° to 70° can give off only 110 
thermal units, it has been shown above 
that a pound of steam as ordinarily used 
for steam heating occupies a space of 20 
cubic feet, or a space that would hold over 
1200 lbs. of water heated to 180° F. A 
simple multiplication shows this volume 
of water to contain over 130,000 available 
units as compared with 966.5 units in the 
steam filling the same space. It forms 
therefore a storehouse for heat to which 
steam is in no way comparable, and the 
velocity of its circulation may be’ im- 
mensely lower than steam and yet it is 


able to convey all and more heat than the 
radiators can extract from it. Hence it is 
that while the temperature of a room 
heated by steam falls rapidly whenever 
the fire in the boiler gets low, the water 
continues its action for a long time with- 
out any perceptible diminution. The 
sudden and violent fluctuations to which 
temperatures produced by steam heating 
are liable are unknown in hot-water heat- 
ing. This is its crowning advantage. 
Uniform heating of buildings worthy the 
name “uniform” has never been reached 
by any other means. 

But there is this important and funda- 
mental distinction between the action of 
a steam coil or radiator and one which 
takes its heat from hot water, that where- 
as, as has been already shown, the former 
can only operate af temperatures of 212° 
F. and upwards, the latter can operate at 
any temperature whatever that its higher 
than that of the atr surrounding tt. Thus 
if air at 60° F. envelopes the radiator and 
the apparatus is adjusted to heat water to 
180° F. as its maximum, there is a range 
of 120° F., all through which the hot 
water radiator can work, and this range is 
perfectly controllable. In mild weather 
just the heat needed can be supplied and 
no more. As the weather gets colder the 
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heating can be increased to meet the exact 
requirements. Compare this with a low 
pressure steam apparatus adjusted to carry 
steam at 228° F. as its maximum. It can- 
not work below 212° F., hence the differ- 
ence between this and the maximum tem- 
perature, or 16° F., is the range through 
which any variation is possible. The hot- 
water heating apparatus is therefore ad- 
apted to all climatic conditions, while the 
steam-heating radiators, if proportioned 
to the demand for extreme cold weather, 
are and must remain too powerful for any 
weather much warmer than the extreme. 
For mild weather, when the steam heat 
becomes unbearable, the remedy is to open 
the windows and waste heat by these 
avenues to interstellar space, or to shut off 
the radiators and send the waste heat out 
of the chimney, 
while the room cools 
down. In_ steam- 
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small, in proportion to their grate surface 
and the amount of heating they are in- 
tended to perform. When this 1s the case 
there is an unavoidable constant waste of 
heat from the chimney, which increases to 
a maximum when the heater is called upon 
to perform its full duty. 

How to gain this surface without ren- 
dering a heater extravagantly expensive, 
at the same time so presenting it to the 
glowing furnace fire as to secure the best 
effect from the radiant heat of the incan- 
descent fuel and the contact of the heated 
gases, while the circulation of the water 
in the interior retains the utmost freedom, 
has been a problem that has severely taxed 
inventive skill. 

A fault of a great many hot-water 
heaters is their high resistance to circula- 
tion. As gravity acts 
vertically, only in the 
vertical parts of a 


heating a condition 
of health and com- 


fort is exactly re- 


versed. The range 


of temperature varia- 
tion which should be 
confined to the heat- 
ing apparatus alone, 
is transferred to the 
apartments, which are 
now too cold and 
anon too warm, in- 
stead of being. heated to a uniformly 
pleasant and wholesome temperature. 

A very large family of hot-water heaters 
has grown up in this country, but as is 
usual in large families comparatively few 
have achieved marked success in commer- 
cial life. The most of them have sunk in- 
to obscurity, or, at best, have only attained 
to a respectable mediocrity. This is due 
either to ignorance of fundamental prin- 
ciples on the part of their inventors or 
to an improper application of these princi- 
ples. 

A common fault in many such heaters 
designed for domestic use is that they re- 
quire too large a mass of water to be 
heated and are thus too slow in their 
action. Another common fault is that 
the heating surface in them is much too 
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heater can force be 
generated to create 
and maintain circula 
tion. All circulation 
in horizontal spaces 
is at the expense of 
force generated in 
vertical parts, and 
it can easily be seen 
from this, that the 
larger the proportion 
of horizontal, as com- 
pared with vertical space in a boiler, the 
greater will be its resistance to circula- 
tion. 

A water tube construction early claimed 
the attention of inventors, but its practical 
application to hot-water heaters presented 
many difficulties. Effects of expansion, a 
proper relation of position between the 
surface and the furnace grate ; proper pro- 
portion of the surface area of tubes to the 
grate ; circulation of water in the interior; 
cheapness in manufacture; ease of erec- 


tion; durability in service; ease of man- 
agement by users; tightness of joints and 


other practical considerations, all enter 
into this problem, complicating it to such 
an extent that only quite recently has a 
solution been reached without a com- 
promise of one or more—generally more— 
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of these conditions, all essential to a perfect 
construction. 

The solution has, at last. been attained 
through the adoption of what is known as 
the “ Drof- Tube system.” 

What is a “drop-tube”? It is a metal 
tube connected by its upper extremity toa 
metallic shell and extending downward to- 
ward the furnace 
grate into the heated 
gases of combustion. 
The lower end of 
this tube is closed 
by welding; and in 
its interior is placed 
concentrically a 
smaller tube open a 
both ends, and ex- 
tending downward 
toward, but not en- 
tirely to the bottom 
of the outer tube. 
This divides the in- 
terior space into two 
spaces —a_ central 
cylindrical space, 
and annular 
space surrounding 
it. In such a tube, 
when the exterior is 
heated and the up- 
per shell is filled 
with water, the cir- 
culation is so power- 
ful that it is impos- 
sible to overheat the 
tube. The water in 
the annular space is 
heated and _ rises 
while cooler water 
flows down through 
the inner tube to re- 
place it. The action SECTION AND ELEVATION OF 
is perfect even in 
tubes of small diameter, and it has been 
found that even I-inch tubes leave nothing 
to be desired as regards circulation. The 
lower ends of the tubes in the drop-tube 
system being free, expansion and contrac- 
tion exert no strain upon their connections, 
and, by their use, any desired amount of 
heating surface in proportion to grate sur- 
face can be obtained. In short, the use of 


these drop-tubes overcomes all the difficul- 
ties above enumerated that have hitherto 
precluded the construction of hot water 
heaters in strict accordance with all sound 
scientific and mechanical principles. 

There can be no question that, the even, 
and comparatively thin wrought-iron tubes 
are superior to the thicker, heavier and 
uneven cast- iron- 
sections in 
many hot water 
heaters. The divid- 
ing up of the water 
into small spaces, 
enabling the fire to 
come in contact with 
it in the most direct 
and extensive way 
is a feature of the 
drop-tube system to 
which, doubtless, 
much of its effici- 
ency is due. 

The drop-tube 
system for steam 
boilers preceded its 
application to hot 
water heaters, and 
practice has shown 
the great durability 
of this construction. 
The circulation is so 
active that deposits 
of sediment do not 
clog the tubes. Mr. 
J. L. Miller, an en- 
gineer at Oberlin, 
Ohio, has publicly 
stated under date of 
May 11, of the pres- 
ent year, that in a 

steam fire -engine 
TUBES AFTER MANY YEARS drop-tube boiler of 


SERVICE, which he had the 


supervision seven and one-half years prior 
to the date of his statement, and from which 
the water had not been drawn off for a 
period of thirteen years, he drew the 
water out of eighteen of the tubes into a 
clean pail and found not half a gill of sed- 
iment in the whole of them. This, not- 
withstanding the boiler had been supplied 
with surface water from street reservoirs. 
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Photographs of old tubes taken from these 
boilers after many years of severe use and 
sawn asunder longitudinally, show them 
not only free from deposits, but clean and 
practically as good as new. The cuts 
show the tubes exactly as they appeared 
after sawing them open. Engineers, per- 
haps more than laymen, will appreciate the 
significance of these cuts in which the 
sharpness of the screw-threads, and the 
unchanged regular thickness of the tubes 
are points that will immediately arrest 
attention, showing that the tubes were 
when taken out, good for at least fifteen 
years further service. 

The rapid and great success of this 
system applied to hot water heaters has 
done much to increase the popularity of 
hot-water heating, more particularly in 
the regions of cold winters in Canada 
and the Northern States where a great 
number of large and important public 
buildings have been heated by it. A long 
list of elegant private mansions, in the 
number as well as in the character of the 
buildings comprised in it, gives most em- 
phatic testimony as to its merits. The 
cut sufficiently displays the simple de- 
tails of this hot water heater without a 
special technical description. It is known 
throughout the country as the “ Bolton 


Hot Water Heater,” and is manufactured 
solely by the Detroit Heating and Light- 
ing Co. The commercial success achieved 
is not due alone to the commercial ability 
of its manufacturers. Permanent success 
cannot be thus attained in an apparatus 
of this kind. Intrinsic merit is the only 
basis upon which can be reared a hot- 
water heating business so extensive as has 
grown up from this simple but scienti- 
fic invention. The well-known integrity 
of the manufacturers in making good all 
their guarantees, and their exact business 
methods, though necessary to commercial 
success, could never have reached the re- 
sults attained with this heater, had they 
been handicapped with any inferiority in 
the heater itself. 

This firm has published an interesting, 
instructive, and beautifully illustrated 
treatise entitled “WARMTH FOR WINTER 
HoMEs,” which any one may get on appli- 
cation to the manufacturers at their home 
office, Detroit, Mich., or at any of their 
branches in the leading cities. it gives 
full details of the construction of the 
heater, lists of public and private buildings 
heated with it, and full information for 
those seeking the best means and methods 
for producing a healthful atmosphere in 
dwellings. 


af 
4 
= 
; 
¢ 
| 


THE VENTILATION OF HOMES AND SCHOOLS.—1!, 
Leicester Alien, A.B., M.E. 


INVESTMENTS IN MINING PROPERTIES 


Albert Williams, E. M. 
WHY THE STATE SHOULD NOT OWN THE RAILROADS.—|! 


Benjamin Reece, C. E. 
THE INIQUITY OF LEASING CONVICT LABOR. Albert Roberts. 


DEVELOPMENT OF THE DYNAMITE GUN—lllustrated 
The First 8-inch Gun, ‘The 15-inch Gun Built in 1888. Rapieff’s 15-inch 
Gun, ‘Top View of the Rapieff Gun. Experimental shots at the Silliman. 
Wreck of the Silliman. Capt. E. 1. Zalinski and Geo, H. Reynolds. A 10 


inch Projectile, 
B. C. Batcheller, S.B., M.E. 
THE WORK OF OUR WEATHER BUREAU—Illustrated 
‘The New York Observatory, A Blizzard Scene in the Grand Centrai Yard. 
On a Snow-Drift. Storm Scene at Fifth Avenue and Broadway. The 
Weather Bureau Map of the Great Blizzard of 1888. 
Recording Wind Velocities. Self-Recording Barograph. 
. Dunn, Local Forecast Official, New York. 
TENDENCIES IN RECENT ARCHITECTURE—Iilustrated 
Tower of Madison Square Garden, New York. A Corner of the Hotel 
Imperial. The Centra! Building. Judge Building. Lincoin Burlding. 
Washington Building. Corbin Building. Dakota Flats. Windsor Hotel, 
Metropolitan Opera House. U.S. Sub ‘Treasury. 
Barr Ferree, School of Arch,, Univ. of Penna. 
HOW NIAGARA’S POWER WILL BE UTILIZED ~— Illustrated 
The First Engraving of the Falls, 1697. Map of Niagara Falls. Plans of 
the Work in Progress. The Old Milling District. American and Horse-Shoe 
Falls from Below. Crest of the Horse-Shoe Falls. American Falls from 
Goat Island. Horse-Shoe Falls and Goat Island from Canada Side. Horse- 
Shoe Falls from Goat Island. Coleman Sellers, C.E: 
TUNNELS AND MODERN METHODS OF TUNNELLING—'Iillus. 
Rear View of St, Clair Tunnel Shield. Rolling a Shield into Place. Cross- 
Section View of a Timbered Tunnel.’ A Timbered Shaft. Hudson Tunnel 
Shield Air Lochs in the Hudson Tunnel. An Air Lock Door, The Hy- 
draulic Erector. Proposed Clay Filling in Riv WH Red, two views. 
Moir, Assoc. M. |. C. E. 
THE DISPOSAL OF SEWAGE IN ENGLAND. 


T. Kennard Thomson, Assoc. Mem. Am. Soc. C. E. 


EDITORIAL DEPARTMENTS. EDITOR'S EXCHANGE TABLE. © NEW PUBLICATIONS. 


"Naw York Wis 


Self-Register for 


ats a Number; 
| 
iy 


THOS. F. ROWLAND, President. WARREN E, HILL, CHAS. H. CORBETT, Vice-Presidents. 
THOS, F. ROWLAND, Jn., Treasurer, 


WEST & CALYER STREETS, 
Near 10th and 23d Sts. ferries ae New York: ( BROOK LYN, N. Y. 


Sole Manufacturers in the United States of 


Corrugated Furnaces 


FOR 


ARINE AND LAND BOILERS 


Under our own patents, and those of 


Samson Fox, of Leeds, England. 


Made in sizes from 28 to 6O inches in Diameter, 


with Flanged or Plain ends 


Copyrighted, 1891, by The Engineering Magazine Co. Entered at the New York Post Office as 
Second-class mail matter. 


THE CONTINENTAL IRON: WORKS 
ia 
a 
A, 
NN N \ VIM IY if 
= 


ag 
at 
a 


HOME RUBBER 


MANUFACTURERS OF 


THE HIGHEST GRADES OF 


MECHANICAL RUBBER GOODS, 


TRENTON, N. J. 


J. O. STOKES, Treasurer AND GENERAL MANAGER. 


BELTING, HOSE, PACKING, VALVES, SPRINGS, MATTING, 
PERFORATED MATS, STEP TREADS, 
TUBING, GASKETS. 


our Black Seal,” “White Cross,” “Tiger,” “World.” 


Our “Black Seal,” ““White Cross,” “Tiger” and “World” Brands of Goods are 
‘acknowledged by all to be absolutely the best grades manufactured. 


NEW YORK INSULATED WIRE CO. 


Grimshaw White Core Wires. 
B.D. Braided Wires. 
Competition Line Wires. 
Grimshaw Tapes and Compounds. 


649 AND 651 BROADWAY, NEW YORK. 
78, 80 & 82 Franklin St., Chicago. 


| THE ENGINEERING ADVERTISER. 3 ae 

| 

| 

| 

Sole Manufacturers of ‘ 
OS 

1 GS & — 

SY, 

ATED 


Audubon}Machine Works............. 31 
Baird, Henry Carey & Co............ 9 
Barney Ventilating Fan Co............... ... .. 42 
Beckett{Foundry and Machine Co............. . 
35 
Boomer & Boschert Press Co.................... 31 
Brown Hoisting and Conveying Machine Co.... 36 
Bishop Gutta Percha Co............ enivewneteuts 10 
Bucyrus Steam Shovel and Dredge 45 
Cameron, A. S., Steam Pump Works............ 14 
Chambers Brick Machine Co 38 
Chester Steel Castings Co 16 
Cleveland Electrical Mfg. Co....... .... 40 
Commonweaith Rubber Co.. ........ 30 
Continental Iron Works 2 
Cook Mining Machinery Co............. .......- 24 
Crocker-Wheeler Motor Co.. .............+ coooe 18 
Crosby Steam Gage and Valve Co............... 34 
Dayton Glube Iron Works Co.................... 39 
14 
Detroit Heating and Lighting Co................. 46 
Dixon, Joseph, Crucible Co........ .......... «. 33 
27 
Engineering Magazine 17 
31 
Gorton & Lidgerwood Co ..................2.e00e 13 
Harris, Wm. A., Steam Engine Co....... .... 29 
Harrington & King, Perforating Co.. ........... 26 
Holly Manufacturing Co.......... os 14 
Home Rubber Co...... 3 
Hopson & Chapin Mig. 43 
Horton, E. & Son Co.......... 33 


ALPHABETICAL INDEX TO ADVERTISERS. 


Long & Allstatter Co 


Manufacturers’ Record Co... 
Merchant & Co... .... 
Miner & Peck Mfg. Co. 


National Hot Water Heater Co............... «. 
New York Belting and Packing Co......... rere 
New York Equipment Co............ 


New York Insulated Wire Co......... 


Norwalk Iron Works Co 


Pelton Water Wheel 


Schwarzwaelder, Wm. & Co 
Springfield Emery Wheel Mfg. Co 
Souther, John & Co 
Southwark Foundry and Machine Co 
Stanley Rule and Level Co........ .......ceeeees 
Sturtevant Mill Co 


Thayer & Rodinso. 
Twentieth Century Publishing Co.............++. 


Washburn & Moen Mfg. Co 
Weston Electrical Instrument Co......... ....-. 


Young & Sons. 


21 


Ingersoll-Sergeant Drill 15 
Jeffrey Mfg. Co.... ... 
Jessop, William & Sons, Limited............ 38 
a1 
21 
34 
43 
21 
24 
: 
18 
21 
= 
40 
21 
33 
34 
| 25. 
43 
37 
26 
= 


BUYERS’ DIRECTORY OF THE ENGINEERING TRADES. 


Advertising Expert. 
A. L. Teele, 55 West 33d St., N.Y. 


Air Compressors. 
Edw. P. Aliis Co., Milwaukee, Wis. 
Ingersoll-Serzeant Rock Drill Co.,10 Park P!., N.Y. 
Norwalk Iron Works, South Norwalk, Conn. 

Amalgamators. 
Bucyrus Steam Shovei and Dredge Co., Bucyrus, O. 
Cook Mining Machinery Co., Phila., Pa. 
Analytical Chemists. 
Dr. Gideon E. Moore, 221 Pearl St., N. Y. 
Dr. Francis Wyatt, 12 Park PI, N. Y. 
Architects. 

Thayer & Robinson, 67 Liberty St., N. Y. 


Architectural Iron. 
Berlin Iron Bridge Co., East Berlin, Conn. 


Arms and Ammunition. 
Smith & Wesson, Springtield, Mass. 


Asbestos Goods. 
H. W. Johns Mfg. Co., 87 Maiden Lane, N. Y. 
Assayer and Chemist. 
Dr. Gideon E. Moore, 221 Pearl St., N. Y. 
Assayers’ Supplies. 
F. W. Devoe & Co., 101 Fulton, St., N. Y. 
Richards & Co. Lim., 41 Barclay st., N. Y. 
Young & Sons., Phila., Pa. 
Barb Wire and Fence. ; 
Washburn & Moen Mfg. Co., Worcester, Mass. 
Belt Dressing. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Belting. 
Akron Belting Co., Akron, O. 
Commonwealth Rubber Co., 9 Murray St., N. Y. 
The B. F. Goodrich Co., Akron, O. 
Home Rubber Co., Trenton, N. J. 
New York Belting and Packing Co., Lim., 13 Park 
Row, N. Y. 

Blasting Caps and Machines. 
Ingersoll-Sergeant Rock Drill Co., 10 Park Pl., N. Y. 
Jas. Macbeth & Co., 128 Maiden Lane, N. Y. 

Boiler Furnaces. 
Continental Iron Works, Brooklyn, N. Y. 

Boilers. 
Abendroth & Root Mfg. Co., 28 Cliff St., N. Y. 
Edw. P. Allis Co., Milwaukee, Wis. 
The Atlantic Works, Boston, Mass. 
Continental Iron Works, Brooklyn, N. Y. 
Hazelton Boiler Co , 716 East 13th St., N. Y. 
Russell & Co., Massillon, O. 
Southwark Foundry and Machine Co., Phila., Pa. 
Boiler Compounds. 
Litofuge Mfg. Co., 62 John St., N. Y. 
Bolt Cutters. 

Chambers Bros Co., Phila., Pa. 

Bolts and Nuts. 
New York Equipment Co., 15 Wall St., N. Y. 


Books and Publications. 
Theo. Audel & Co., 91 Liberty St., N. Y. 
Henry Carey Baird & Co., Phila., Pa. 
Engineering Magazine Co., World Bldg. 

Scientific Pub. Co., 27 Park Place, N. Y. 
Twentieth Century Pub. Co., 7 Clinton Place, N. Y. 
Buildings, Iron. 

Berlin Iron Bridge Co., East Berlin, Conn. 


Boiler Appliances. 
Crosby Steam Gage and Valve Co., Boston, Mass. 
Mason Regulator Co., Boston, Mass. 

Bridge Builders. 
Berlin Iron Bridge Co., East Berlin, Conn. 


Brick and Tile Machinery. 
Chambers Brick Machine Co., Phila , Pa. 
MeLagon Foundry Co., New Haven, Conn. 
P. L. Sword & Son, Cleveland, O. 
Cables, Wire. 
Cooper, Hewitt & Co., 17 Burling Slip, 
John A, Roeblings Sons Co., Trenton, 
Trenton Iron Co., Trenton N. J. 
Washburn & Moen Mfg. Co., Worcester, Mass. 
Cables, Electric and Submarine. 
Bishop Gutta PerchaCo., 420 to 426 E. 25th St. N. Y. 
New York Insulated Wire Co., 649-651 B’dway, N. Y. 
The International Okonite Co., 13 Park Row, N. Y. 
Calipers and Dividers. 
F. W. Devoe & Co., 101 Fulton St., N. Y. 
Calculators. 
R. C. Smith, 1 Broadway, N. Y. 
Cars, Railroad. 
New York Equipment Co., 15 Wall St., N. Y. 
Cars, Street Railway. 
John Stephenson Co., Limited, New York. 
Carpenters’ Tools. 
Stanley Rule & Level Co., New Britain, Conn. 
Car Wheels. 
New York Equipment Co.. 15 Wall st., N. Y. 
Castings, Iron and Steel. 
Audubon Machine Works, New Haven, Conn. 
Chester Steel Castings Co., Phila., Pa. 
Chains. 
Washburn & Moen Mfg. Co., Worcester, Mass. 
Chain Belting. 
Jeffrey Mfg. Co., Cleveland, O. 
Chemists. 
Francis Wyatt, 12 Park Piace, N. Y. 
Gideon E, Moore., 221 Pearl St., N. Y. 
Chucks 
The E. Horton & Son Co., Windsor Locks, Conn. 
Clutches, Friction. 
The D. Frisbie Co., 108 Liberty St., N. Y. 
Coal Mining Machinery. 
Beckett Foundry & Machine Co., Arlington, N. J. 
Edison General Electrie Co., 68 Broad St., N. Y. 
C. W. Hunt Co., 45 Broadway, N. Y. 


Y¥. 
N. J. 


: 
} 
>, 
4 
ae 
H 
t = 
4 


BUVERS DIRECTORY OF THE ENGINEERING TRADES. 


Ingersull-Sergeant Rock Drill Co,, 10 Park Pl., N.Y. 
Jetfrey Mfg. Co., Columbus, Ohio. 


Coal Handling Machinery. 
Brown Hoisting & Conveying Co., Cleveland, Ohio. 
C. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 


Colliery Plant. 

Edison General Electric Co., 68 Broad St., N. Y. 
C. W. Hunt Co., 45 Broadway, N. Y. 
Ingersoll-Sergeant Rock Drill Co., 10 Park P1., N.Y. 
Jettrey Mfg. Co., Columbus, Ohio. 

Concentrators and Pulverizers. 
Frisbee-Lucop Mill Co., 145 Broadway, N. Y. 
S. R. Krom, 151 Cedar st., N. Y. 
Sturtevant Mill Co., Boston, Mass. 
Copeland & Bacon, 85 Liberty st., N. Y. 


Consulting Engineers. 
Leicester Allen, World Building, N. Y. 
Thomas C, Clarke, 1 Broadway, N. Y. 
T. G. Gribble, 76 Broad St., N. Y. 
E. E. Olcott, 18 Broadway, N. Y. 
Rafter & Dodgson, Rochester, N. Y. 
Horace See, 1 Broadway, N. Y. 
Construction Companies. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Contractors’ Supplies. 
Bucyrus Steam Shovel and Dredge Co., Bucyrus, O. 
Copeland & Bacon, 85 Liberty St., N. Y. 
Jeffiey Mfg. Co., Columbus, Ohio, 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Grant MeNeil, 240 N. Union St., Akron, Ohio. 
J.S. Mundy, Newark, N. J. 
Jobn Souther & Co., Boston, Mass. 
Corrugated Boiler Furnaces. 
Continental Iron Works, Brooklyn, N. Y. 
Cotton Presses. 
Boomer & Boschert Press Co., Syracuse, N. Y. 
Corrugated Iron. 
Merchant & Co., Phila., Pa. 
Thompson Mfg. Co., Cleveland, O. 
Conveying Machinery. 
Brown Hoisting and Conveying Co., Cleveland, Q. 
Cc. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg, Co., Columbus, O. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Cranes. 
Copeland & Bacon, 85 Liberty st., N. Y. 
Farrel Foundry and Machine Works, Ansonia. 
Southwark Foundry and Machine Co., Phila., Pa. 
Yale & Town Mfg. Co., Stamford, Conn. 
Crushers, Ore and Rock. 
Beckett Foundry and Machine Co., Arlington, N. J. 
Copeland & Bacon, 85 Liberty St., N. Y. 
Farrel Foundry and Machine Co, Ansonia, Conn. 
Frisbee-Lucop Mill Co., 145 Broadway, N. Y. 
S. R. Krom, 151 Cedar St., N. Y. 
Sturtevant Mill Co., Boston, Mass. 
Damper Regulators. 
Mason Regulator Co., Boston, Mass. 
Desks. 
Win. Schwarzwaelder & Co., 37-39 Fulton St., N. Y. 
Diamond Drills. 
American Diamond Rock Boring Co., 15 Cortlandt 
Inugersoll-Sergeant Rock Drill Co., 10 Park N.Y. 


Dies. 
E. W. Bliss Co., Limited, Brooklyn, N. Y. 
Miner & Peck Mfg. Co., New Haven, Conn. 
Drawings, Mechanical. 
Audubon Machine Works, New Haven, Conn. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Drawing Materials. 
F. W. Devoe & Co,, 101 Fulton St., N. Y. 


Dredging Machines. 
Bucyrus Steam Shovel and Dredge Co., Bucyrus, O. 
Drilling Machines. 
Brown & Sharpe Mfg. Co., Providence, R. I. 


Drills, Rock. 
American Diamond Rock Boring Co., 15 Cortlandt 
St... N. ¥. 

Edison General Electric Co., 68 Broad St., N. Y. 
Ingersoll-Sergeant Rock Drill Co., 10 Park PL, N.Y. 
Drills, lron and Wood. 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

The E, Horton & Son Co., Windsor Locks, Conn, 
Drop €orgings. 

Audubon Machine Works, New Haven, Conn. 

Miner & Peck Mfg. Co., New Haven, Conn. 
Drop Presses. 

E. W. Bliss Co., Limited, Brooklyn, N. Y. 

Miner & Peck Mfg. Co., New Haven, Conn. 

Stiles & Parker Press Co., Middletown, Conn. 
Drop Hammers. 

E. W. Bliss Co., Limited, Brooklyn, N. Y. 

Miner & Peck Mfg. Co., Brooklyn, N. Y. 

Stiles & Parker Press Co., Middletown, Conn. 

Dumping Barrows. 
Grant MeNeil. 240 N. Union St., Akron, Ohio. 
Dynamite. 
Ingersoll-Sergeant Rock Drill Co., 10 Park Pl., N. ¥ 
Dynamos, Electric. 

Audubon Machine Works, New Haven, Conn, 

Crocker-Wheeler Co., 430 West 14th St., N. Y. 

“OC. &C.” Electric Motor Co., 402 and 404 Greenwich 

Edison General Electric Co., 68 Broad St., N. Y. 
Electrical Instruments. 

Audubon Machine Works, New Haven, Conn. 
Weston Electrical Instrument Co., Newark, N. J. 
Electric Rock Drills. 

Edison General Electric Co., 68 Broad St., N. Y. 
Electrical Rubber Goods, 
B. F. Goodrich Co., Akron, Ohio. 
Home Rubber Co., Trenton, N, J. 
N. Y. Belting and Packing Co., 13 Park Row, N. Y. 
Electrical Machinery. 
Audubon Machine Works, New Haven, Coun. 
Edison General Electric Co., 68 Broad St., N. Y. 
The Crocker-Wheeler Co., 430-432 W. 14th St.. N. Y. 
Weston Electrical Instrument Co., Newark, N. J. 
Electric Lighting Plant. 
Edison General Electric Co , 68 Broad St., N. Y. 
Electric Motors. 
Audubon Machine Works, New Haven, Conn. 
The Crocker-Wheeler Co., 430-432 W. 14th St., 
“Cc, & C.” Electric Motor Co., 402-404 Greenwich 
Edison General Electric Co., 68 Broad St.. N, Y. 
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Elevators, Electric. 
The D. Frisbie Co., 108 Liberty St., N. Y. 
Otis Elevator Co., 38 Park Row, N. Y. 
Elevators, Steam and dydraulic. 
The D. Frisbie Co., 108 Liberty St., N. Y. 
Otis Elevator Co., 38 Park Row, N. Y. 


Emery Mill Stones. 
Sturtevant Mill Co., Boston, Mass. 


Emery Wheeis. 
N. Y. Belting and Packing Co., 13 Park Row, N. Y. 
Springfield Emery Wheel Mfg. Co., Bridgeport, 
Conn, 
Emery Wheel Machinery. 
Springfield Emery Wheel Mfg. Co., Bridgeport, 
Conn. 
Engineers and Contractors. 
Field Engineering Co., Central Building N. Y. 
Gordon, Strobel & Laureau, Philadelphia, Pa. 
Engines, Blowing. 
Edw. P. AllisCo., Milwaukee, Wis. 
Southwark Foundry and Machine Co., Phila., Pa. 
Engines, Hoisting. 
Edw. P. Allis Co., Milwaukee, Wis. 
Beckett Foundry and Machine Co., Arlington, N. J 
Copeland & Bacon, 85 Liberty St., N. Y. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
J. 5. Mundy, Newark, N. J. 
Engines, Marine. 
The AtlanticWorks, East Boston, Mass. 
Engines, Pumping. 
Edw. P. Allis Co., Milwaukee, Wis. 
A. S. Cameron Steam Pump Works, E. 23d St., N.Y. 
M. T. Davidson, Brooklyn, N. Y. 
Deane Steam Pump Co., Holyoke, Mass. 
Holly Mfg. Co., Lockport, N. y. 
Norman Hubbard, Brooklyn, N. Y. 
Niagara Steam Pump Works, Brooklyn, N. Y. 
Engines, Stationary. 
Edw. P. Allis Co., Milwaukee, Wis. 
Beckett Foundry and Machine Co., Arlington, N. J. 
Fishkill Landing Machine Co., Fishkill, N. Y. 
W. A. Harris Steam-Engine Co., Providence, R. I. 
Philadelphia Engineering Co., Philadelphia, Pa. 
Russell & Co., Massillon, Ohio. 
Southwark Foundry and Machine Co., Phila., Pa. 
Engines, Traction. 
Edw. P. Allis Co., Milwaukee, Wis. 
Engineers, Civil. 
Thomas C. Clarke, 1 Broadway, N. Y. 
T. G. Gribble, 76 Broad St , N. Y. 
Rafter & Dodgson, Rochester, N. Y. 
Samuel Webber, Charlestown, N. H. 
Engineers, Mechanical. 
Leicester Allen, World Building, N. Y. 
Robert Grimshaw, 21 Park Row, N. Y. 
Horace See, 1 Broadway, N. Y. 
Engineers, Mining. 
E. E. Olcott, 18 Broadway, N. Y. 
Samuel Webber, Charlestown, N. H. 
Engineering Instruments. 
¥. W. Devoe & Co., 101 Fulton St., N. Y. 
Young & Sons, Philadelphia, Pa. 
Engravers. 
Moss Engraving Co., 585 Pearl St., N. Y. 
Photo-Type Co., 76 Beekman St.. N. Y. 


Excavators. 
Bucyrus Steam Shovel and Dredge Co., Bucyrus, O. 
John Souther & Co., Boston, Mass. 
Experimenta! Machinery. 
Audubon Machine Works, New Haven, Conn. 
Brown & Sharpe, Mfg. Co., Providence, R. I. 
Edred W. Clark, Hartford, Conn. 
Fire Felt. 
H. W. Johns Mfg. Co., 87 Maiden Lane, N. Y. 
Fans, Ventilating. 
Audubon Machine Works, New Haven, Conn. 
Barney Ventilating Fan Co., Providence, R. I. 
Feed-Water Heaters. 
Edw. P. Allis Co., Milwaukee, Wis. 
Goubert Mfg. Co., 32 Cortlandt St., N. Y. 
Fencing Wire. 
Washburn & Moen Mfg. Co., Worcester, Mass. 
Fire Extinguishers. 
Grinnell Aut. Sprinkler Co., Providence, R. I. 
Forgings. 
Audubon Machine Works, New Haven, Conn. 
Freight Cars. 
New York Equipment Co., 15 Wall St., N. Y. 
Furnace Builders 
Gordon, Strobel & Laureau, Philadelphia, Pa. 
Furnaces, Corrugated. 
Continental Iron Works, Brooklyn, N. Y. 
Gauges, Steam. 
Crosby Steam Gage and Valve Co., Boston, Mass. 
Gear Cutters 
Brown & Sharpe Mfg. Co., Providence, R. I. 
E. Horton’s Sons Co., Windsor Locks, Conn. 
Grinding and Polishing Machinery. 
Springfield Emery Wheel Mfg. Co.,Bridgeport,Conn. 
Hammers, Power. 
Hackney Hammer Co., Cleveland, Ohio. 
Hardware Manufacturers. 
Stanley Rule and Level Co., New Britain, Conn. 
Yale & Towne Mfg. Co., Stamford, Conn. 
Heaters, Steam and Hot Water. 
Boynton Furnace Co., 207-209 Water St. N. Y. 
Detroit Heating and Lighting Co., Detroit, Mich. 
Gorton & Lidgerwood Co., 96 Liberty St., N. Y. 
Hopson & Chapin Mfg, Co., New London, Conn. 
National Hot Water Heater Co., Boston, Mass. 
W. C. Mowry, Norwich, Conn. 
Hoisting Machinery. 
Edw. P. AllisCo., Milwaukee, Wis. 
Beckett Foundry and Machine Co., Arlington, N. J. 
Brown Hoisting and Conveying Co., Cleveland, Ohio. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
Copeland & Bacon, 8 Liberty St., N. Y. 
Cc. W. Hunt Co., 45 Broadway, N. Y. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
J.S. Mundy, Newark, N. J. 
Trenton Iron Co., Trenton. N. J. 

Hose, Steam and Fire. 
Commonwealth Rubber Co., 9 Murray St., N. Y. 
B. F. Goodrich Co., Akron, Ohio. 

Home Rubber Co., Trenton, N. J. 

N. Y. Belting & Packing Co., 13 Park Row, N. Y. 
Hot Water Heating. 

Boynton Furnace Co., 207-209 Water St., N. Y. 

Detroit Heating and Lighting Co., Detroit, Mich. 

Gorton & Lidgerwood Co., 96 Liberty St., N. Y. 
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Hopson & Chapin Mfg. Co., New London, Conn. 
W. C. Mowry, Norwich, Conn. 
National Hot Water Heater Co., Boston, Mass. 
Hydraulic Machinery. 
Boomer & Boschert Press Co., Syracuse, N. Y. 
Incandescent Electric Lamps. 
Edison Generai Electric Co., 68 Broad St., N. Y. 


Indicators, Steam-Engine 
Crosby Steam Gage and Valve Co., Boston, Mass. 


India Rubber Goods. 
Commonwealth Rubber Co., 9 Murray St., N. Y. 
B. F. Goodrich Co., Akron, Ohio. 

Home Rubber Co., Trenton, N. J. 
N. Y. Belting and Packing Co., 13 Park Row, N. Y. 
Industrial Railways. 
C. W. Hunt Co., 45 Broadway, N. Y. 
Insulated Wire. 

Bishop Gutta PerchaCo., 420 426 East 25th St., N. Y. 
New York Insulated Wire Co., 649-651 B’dway, N. Y. 
The Int. Okonite Co,, Limited, 13 Park Row, N. Y. 

lron Buildings. 
Berlin Iron Bridgé Co., East Berlin, Conn. 

Iron Importers. 

Wm. Jessop & Sons, 91 John St., N. Y. 

lron and Steel. 
Wm. Jessop & Sons, 91 John St., N. Y. 

Iron Working Machinery. 

E. W. Bliss Co., Limited, Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
E. Horton’s Sons Co., Windsor Locks, Conn. 
Long & Allstatter Co., Hamilton, Ohio. 
Miner & Peck Mfg. Co., New Haven, Conn. 

Joists, Iron and Steel. 

Berlin Iron Bridge Co., East Berlin, Conn. 

Launches and Yachts. 

The Atlantic Works, East Boston, Mass. 
Lifts 
The D. Frisbie Co., 108 Liberty St., N. Y. 
Otis Elevator Co., 38 Park Row, N. Y. 
Locks and Knobs. 
Yale & Towne Mfg. Co., Stamford. Conn, 
Locomotives. 
New York Equipment Co , 15 Wall St., N. Y. 
Lubricants. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Machine Tools. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
The E. Horton & Son Co., Windsor Locks, Conn. 
Long & Allstatter Co., Hamilton, Ohio. 
Machinery, Special. 
Audubon Machine Works, New Haven, Conn. 
E. W. Bliss Co., Limited, Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Edred W. Clarke, Hartford, Conn. 
Machinists Tools and Supplies. 
Brewn & Sharpe Mfg. Co., Providence, R, I. 
The E, Horton & Son Co., Windsor Locks, Conn. 
Long & Allstatter Co., Hamilton, Ohio. 
R, C. Smith, 1 Broadway, N. Y. 
Mats, Rubber. 
Commonwealth Rubber Co.,9 Murray St., N. Y. 
B. F. Goodrich Co., Akron, Ohio. 
Home Rubber Co., Trenton, N. J. 
N. Y. Belting and Packing Co., 13 Park Row, N. Y, 


Mathematical Instruments. 

F. W. Devoe & Co., 101 Fulton St., N. Y. 
Richards & Co., Limited, 41 Barclay St., N. Y. 
R. C, Smith, 1 Broadway, N. Y. 
Young & Sons, Philadelphia, Pa. 

Merchant Steel. 
Chester Steel Castings Co.. Phila., Pa. 
Wm. Jessop & Sons, Limited, 91 John St., N. Y- 

Meters, Water. 
Deane Steam Pump Co., Holyoke, Mass. 
Henry R. Worthington, 86-88 Liberty St., N. Y. 


Mill Stones. 
Sturtevant Mill Co., Boston, Mass. 
Milling Machinery. 
Beckett Foundry and Machine Co., Arlington, N. J. 
E, W. Bliss Co., Limited, Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Long & Allstatter Co., Hamilton, Ohio. 


Mining Screens. 
Beckett Foundry and MachineCo., Arlington, N J. 
Copeland & Bacon, 85 Liberty St., N. ¥. 
Harrington & King Perf. Co., Chicago, II. 
Mining M&chinery. 
Beckett Foundry and Machine Co., Arlington, N. J. 
Copeland & Bacon, 85 Liberty St., N. Y. 
Cook Mining Machinery Co., Philadelphia, Pa, 
Edison General Electric Co., 68 BroadSt., N. Y. 
Frisbee-Lucop Mill Co., 145 Broadway, N. Y. 
Harrington & King Perf. Co., Chicago, Ill. 
Ingersoll-Sergeant Rock Drill Co.,710 Park Pl, N.Y. 
Jeffery Mfg. Co., Columbus, Ohio. 
S. R. Krom, 151 Cedar St., N. Y. 
Norman Hubbard, Brooklyn, N. Y. 
Sturtevant Mill Co., Boston, Mass. 
Trenton [ron Co., Trenton, N. J. 
Model Makers. 
Audubon Machine Works, New Haven, Conn. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Edred W. Clarke, Hartford, Conn. 
Motors, Electric. 
Audubon Machine Works, New Haven, Conn. 
The Crocker-Wheeler Co., 430-432 W. 14th St., N. Y. 
Edison General Electric Co. 68 Broad St., N. Y. 
Motors, Water. 
Pelton Water Wheel Co., San Francisco, Cal. 
Office Furniture, 
Win. Schwarzwaelder & Co., 37-39 Fulton St., N. Y. 
Ore Crushers. 
Copeland & Bacon, 85 Liberty St., N. Y. 
Frisbee-Lucop Mill Co., 145 Broadway, N. Y. 
S. R. Krom, 151 Cedar St., N. Y. 
Sturtevant Mill Co., Boston, Mass. 
Ore Handling Machinery. 
Brown Hoisting & Conveying Co., Cleveland, Ohio. 
Cc. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Packing. 
H, C. Canfield, Bridgeport Conn. 
Commonwealth Rubber Co., 9 Murray St., N. Y. 
B. F. Goodrich Co., Akron, Ohio, 
Home Rubber Co., Trenton, N. J. 
N. Y. Belting and Packing Co., 13 Park Row, N. Y. 
Paints. 
F. W. Devoe & Co., 101 Fulton St., N. Y. 
Joseph Dixon Crucible Co., Jersey City, N. J. 
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Gutta Percha Paint Co,, Providence, R. I. 
H. W. Johns Mfg. Co., 87 Maiden Lane, N. Y. 

Paper, Drawing and Tracing. 
F. W. Devoe & Co., 101 Fulton St., N. Y. 

Paper Mill Machinery. 
Boomer & Boschert Press Co., Syracuse, N. Y. 
Dayton Globe Iron Works, Dayton, Ohio. 
Patent Machinery. 
Audubon Machine Works, New Haven, Conn. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Edred W. Clark, Hartford, Conn. 
Patterns. 

Audubon Machine Works, New Haven, Conn. 


Perforated Metal. 
Harrington & King Perf. Co., Chicago, Ill. 


Pile Drivers. 


Bucyrus Steam Shovel and Dredge Co., Bucyrus, O. 


Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 


Pipe Coverings. 
H. W. Johns Mfg. Co., 87 Maiden Lane, N. Y. 
Pipe-Spiral Riveted. 
Abendroth & Root Mfg. Co., 28 Cliff St., N. Y. 
Planes, Carpenters. 
Stanley Rule and Level Co., New Britain, Conn. 
Portable Railways. 
Cc. W. Hunt Co., 45 Broadway, N. Y. 
Power Hammers. 
Hackney Hammer Co., Cleveland, Ohio. 
Power Punches and Shears, 
E. W. Bliss Co., Limited, Brooklyn, N. Y. 
Long & Allstatter Co., Hamilton, Ohio. 
Powder. 


Ingersoll-Sergeant Rock Drill Co., 10 Park PL, N. Y. 


Presses, Dies, Etc. 
E, W. Bliss Co., Limited, Brooklyn, N. Y. 
Miner & Peck Mfg. Co., New Haven, Conn. 
Stiles & Parker Press Co., Middletown, Conn. 
Presses, Power. 
Boomer & Boschert Press Co., Syracuse, N. Y. 
Presses, Hydraulic. 
B & Boschert Press Co., Syracuse, N. Y. 
Pressure Regulators, 
Mason Regulator Co.. Boston, Mass. 
Propellers, 

The Atlantic Works, East Boston, Mass. 

Pulleys, Shafting and Hangers, 
Dayton Globe [ron Works, Dayton, Ohio. 
The D. Frisbee Co., 108 Liberty St., N. Y. 

Pulverizers. 

Frisbee-Lucop Mill Co., 145 Broadway, N. Y. 
Sturtevant Mill Co., Boston, Mass. 

Pumps and Pumping Machinery. 
Edw. P. Allis Co., Milwaukee, Wiss. 


A.S. Cameron Steam Pump Works, E. 23d St., N.Y. 


M. T. Davidson, Brooklyn, N. Y. 
Deane Steam Pump Co., Holyoke, Mass. 
Holly Mfg. Co., Lockport, N. Y. 
Niagara Steam Pump Works, Brooklyn, N. Y. 
Norman Hubbard, Brooklyn, N. Y. 

Punches and Shears, Power. 
E. W. Bliss Co., Limited, Brooklyn, N. Y. 
Long & Allstatter Co., Hamilton, Ohio. 


Rails. 
New York Equipment Co., 15 Wall St., N. Y. 
Railway Supplies. 
New York Equipment Co., 15 Wall St., N. Y. 
Railroad Equipment. 
New York Equipment Co., 15 Wall St., N. Y. 
Railways, Portable. 
C. W. Hunt Co., 45 Broadway, N. Y. 
Reducing Valves. 
Mason Regulator Co., Boston, Mass. 
Revolvers. 
Smith & Wesson, Springfield, Mass. 
Road-Making Machinery. 
Bucyrus Steam Shovel and Dredge Co., Bucyrus, O. 
John Souther & Co., Boston, Mass. 
Rock Breakers. 
Copeland & Bacon, 85 Liberty St., N. Y. 
Farrel Foundry and Machine Co., Ansonia, Conn 
8. R. Krom, 151 Cedar St., N. Y. 
Sturtevant Mill Co.. Boston, Mass. 
Rock Drills. 
American Diamond Rock Boring Co., 15 Cortlandt 
St., N. Y. 
Ingersoll-Sergeant Rock Drill Co., 10 Park P1., N. Y. 
Rolling Mill Machinery. 
E. W. Bliss Co., Limited, Brooklyn, N. Y. 
Long & Allstatter Co., Hamilton, Ohio. 
Rolling Stock, Second Hand, 
New York Equipment Co., 15 Wall St., N. Y. 
Roofing. 
Merchant & Co., Philadelphia, Pa. 
Thompson Mfg. Co., Cleveland, Ohio. 
Rubber Belting. 
Commonwealth Rubber Co., 9 Murray St., N. Y. 
B. F. Goodrich Co., Akron, Ohio. 
Home Rubber Co., Trenton, N. J. 
N. Y. Belting and Packing Co., 13 Park Row, N. Y. 
Rules. 
Stanley Rule and Level Co., New Britain, Conn. 
Safety Valves. 
Crosby Steam Gage and Valve Co., Boston, Mass. 
Screw Propeller Blades. 
The Atlantic Works, East Boston, Mass. 
Screens, Mining. 
Beckett Foundry and Machine Co., Arlington, N. J. 
Harrington & King Perf. Co., Chicago, Il. 
S. R. Krom, 151 Cedar St., N. Y. 
Second-Hand Rolling Stock. 
‘New York Equipment Co., 15 Wall St., N. Y. 
Separators, Coal and Ore. 
Harrington & King Perf. Co., Chicago, Ill. 
Separators, Steam. 
The Stratton Separator Co., 32 Cortlandt St., N. ¥. 
Shafting. 
Dayton Globe Iron Works, Dayton, Ohio. 
Shears, Gate. 
Long & Allstatter Co., Hamiiton, Ohio. 
Ship Builders. 
The Atlantic Works, East Boston, Mass. 
Springs. 
Washburn & Moen Mfg. Co., Worcester, Mass. 
Sprinklers, Fire. 
The Grinnell Aut. Sprinkler Co., Providence, R. [. 
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Punching and Shearing Presses. 
E. W. Bliss Co., Limited, Brooklyn, N. Y. 
Long & Allstatter Co., Hamilton, Ohio, 
Quarrying Machinery. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
Ingersoll-Sergeant Rock Drill Co., 10 Park Pl., N. Y. 
Trenton [ron Co., Trenton, N. J. 
Sporting Goods, 
Smith & Wesson, Springfield, Mass. 
Steam Heating. 
Boynton Furnace Co., 207-209 Water St., N. Y. 
Gorton & Lidgerwood Co., 96 Liberty St., N. Y. 
Hopson & Chapin Mfg. C., New London, Conn. 
C, W. Mowry, Norwich, Conn. 
Steam Hammers. 
The Hackney Hammer Co., Cleveland, Ohio. 
Steam Traps. 
Stratton Separator Co., 32 Cortlandt St., N. Y. 
Steel Importers. 
Wm. Jessop & Sons, Limited, 91 John St., N. Y. 
Steel Manufacturers. 
Chester Steel Castings, Phila., Pa. 
Wm. Jessop & Sons, Limited, 91 John St., N .Y. 
Steel Rails. 
New York Equipment Co., 15 Wall St., N. Y. 
Steel, Tool, 
Chester Steel Castings, Phila., Pa. 
Wm. Jessop & Sons, Limited, 91 John St., N. Y. 
Stocks and Dies. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
The E. Horton & Son Co., Windsor Locks, Conn. 
Stone Breakers. 
Beckett Foundry and Machine Co., Arlington, N. J- 
Copeland & Bacon, 85 Liberty St., N. Y. 
Farrel Foundry and Machine Co., Ansonia, Conn. 
S. R. Krom, 151 Cedar St., N. Y. 
Street Railway Plants. 
Edw. P. Allis Co., Milwaukee, Wis. 
Edison General Electric Co., 68 Broad St., N. Y. 
Street Railway Cars. 
‘ohn Stephenson Co., Limited, New York. 
Stone Working Machinery. 
Ingersoll-Sergeant Rock Drill Co., 10 Park P1., N. Y. 
Steel Castings. 
Audubon Machine Works, New Haven, Conn. 
Chester Steel Castings Co., Phila., Pa. 
Surveying Instruments. 
F. W. Devoe & Co., 101 Fulton St., N. Y. 
Young & Sons, Philadelphia, Pa. 
Telegraph Wires and Cables. 
Bishop Gutta Percha Co., 420-426 E. 25th St., N, Y. 
New York Insulated Wire Co., 649-651 B’dway, N.Y. 
John A. Roeblings Sons Co., Trenton, N. J. 
The Okonite Co.,13 Park Row, N. Y. 
Washburn & Moen Mfg. Co., Worcester, Mass. 
Thermometers. 
Hohmann & Maurer Co., Brooklyn, N. Y. 
New England Fire and Heat Regulating Co., Boston, 


Mass. 
Time Detectors, Electrical. 


Cleveland Electrical Mfg. Co., Cleveland, Ohio. 
Tools, Carpenters. 
Stanley Rule and Level Vo., New Britain, Conn. 
Torpedo Boats. 
The Atlantic Works, East Boston, Mass. 


Tramways. 
Brown Hoisting and Conveying Co., Cleveland, O. 
C. W. Hunt, 45 Broadway, N. Y. 
Tramways, Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, N. ¥ 
Trenton Iron Co., Trenton, N. J. 
Tubes, Boiler. 
Continental Iron Works, Brooklyn, N. Y. 
Hazelton Boiler Co., 716 East 16th St., N. Y. 
Southwark Foundry and Machine Co., Phila., Pa, 
Turbines. 
Dayton Globe [ron Works, Dayton, Ohio. 
The Jas, Leffel Co., Springfield, Ohio. 
Tug Boats. 
The Atlantic Works, East Boston, Mass. 
Vacuum Pumps. 
Guild & Garrison, Brooklyn, N. Y. 
Norman Hubbard, Prooklyn, N. Y. 
Valves, Safety. 
Crosby Steam Gage and Valve Co., Boston, Mass. 
Valves, Gas, Steam and Water. 
H. O. Canfield, Bridgepert, Conn. 
Home Rubber Co., Trenton, N. J. 
Mason Regulator Co., Boston, Mass. 
N. Y. Belting and Packing Co., 13 Park Row, N. Y. 
Varnishes. 
F. W. Devoe & Co., 101 Fulton St., N. Y. 
Ventilating Appliances. 
Barney Ventilating Fan Co., Providence, R. I. 
Volt Meters. 
Weston Electrical Instrument Co., Newark, N. J. 
Vulcanite Emery Wheels. 
N. Y. Belting and Packing Co., 13 Park Row, N. Y- 
Water Works Engines. 
Deane Steam Pump Works, Holyoke, Mass. 
Holly Mfg. Co., Lockport, N. Y. 
Water Wheels. 
Dayton Globe Iron Works, Dayton, Ohio. 
The Jas. Leffel Co., Springfield, Ohio. 
Pelton Water Wheel Co., San Francisco, Cal. 
Water Meters. 
M. T. Davidson, Brooklyn, N. Y. 
Deane Steam Pump Co., Holyoke, Mass. 
Water Purifying Apparatus. 
Hyatt Pure Water Co., Newark, N. J. 
Wheelbarrows. 
Grant MeNeil, 240 N. Union St., Akron, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
H. A. Rogers, 19 John St., N. Y. 
Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roeblings Sons Co., Trenton, N. J. 
Trenton Iron Co., Trenton, N. J. 
Washburn & Moen Mfg. Co., Worcester, Mass. 
Wire Cloth. 
Harrington & King Perf. Co., Chicago, Ill. 
Wire Rope Tramways. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
Trenton Iron Co., Trenton, N. J. 
Wood-Working Machinery. 
J. A, Fay Co., Cincinnati, Ohio. 
The Egan Co., Cincinnati, Ohio. 
Wrecking Cars. 
Bucyrus Steam Shovel and Dredge Co., Bucyrus, © 
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Mechanical Drawing Self-Taught. 


Fourth Edition, Thoroughly Revised and Corrected. 
Recently Published. 

MECHANICAL DRAWING SELF-TAUGHT .—Comprising Instructions in the Selection and preparation 
of Drawing Instruments. Elementary Instruction in Practical Mechanical Drawing ; together with Examples in 
Simple Geometry and Elementary Mechanism, including Screw Threads, Gear Wheels, Mechanical Motions, 
Engines and Boilers. By Joshua Rose, M. E. Illustrated by 330 Engravings, Fourth Edition, ere 

- - - $4. 


revised and corrected, &vo. Price, - 


BY THE SAME AUTHOR. 


MODERN STEAM ENGINES.—An elementary treatise upon the Steam Engine, written in plain language, for 
Suse in the workshop as well as in the drawing office, giving full explanations of the construction of Modern Steam 
Engines, including diagrams showing their actual operation ; together with complete but simple explanations of 
the operations of various kinds of valves, valve motions, link motions, etc., thereby enabling the ordinary engineer 
to clearly understand the principles involved in their construction and use, and to plot out their movements upon 
the drawing board. By Joshua Rose, M. E. Illustrated by 422 engravings. In one volume, quarto, 321 pages. 


Price, - - - - - - - - « 6.00 
THE COMPLETE PRACTICAL MACHINIST.—Embracing Lathe Work, Vise Work, Drills and Drilling, 


Taps and Dies, Hardening and Tempering, the Making and Use of Tools, ‘ool Grinding, Marking Out Work, ete. 
By Joshua Rose, M. E. Illustrated by 356 engravings. Fifteenth Edition, thoroughly revised and in eres part 
2.50 


rewritten. 12mo, 439 pages. Price 


THE SLIDE VALVE PRACTICALLY EXPLAINED.—Embracing Simple and Complete Practical 
Demonstrations of the Operation of each element in a Slide Valve Movement. By Joshua Rose, M. E. | Illus- 


trated by 35 engravings. 12mo. Price, - 


- 1.00 


STEAM BOILERsS.—A Practical Treatise on Boiler Construction and Examination. “For the use of Practical 
iler Makers, Boiler Users and Inspectors; and embracing e 6 3 figures all the calculations necessary in 
-E 


Designing and Classifying Steam Boilers. By Joshua Rose, 


pages. Price, - - 


Illustrated by 73 engravings. 8vo. 250 


GB Mllustrated circulars, giving the full tables of contents of all the above works, sent free to any one who 


will 


in the world. 


above or any of our Books sent by mail, free of postaye, at the publication prices, to any address 


Our new revised Descriptive Catalogue of Practical and Scientific Books, 87 pages, Svo, and our Catalogue 
of Books on Steam and the Steam Engine, Mechanics, Machinery, and Dynamical Engineering, and other Cat- 
alogues, the whole covering every branch af Science applied to the Arts, sent free and free of postage to anyone in 


any part of the world who will furnish his address, 


HENRY CAREY BAIRD & CO., Industrial Publishers, Booksellers and Importers. 
810 WALNUT STREET, Philadelphia, Pa., U. S. A. 


EBEN, E. 
MINING ENGINEER AND METALLURGIST, 
18 Broadway,N.Y. City.Cable address,‘ Kramolena.” 


Eastern representative of the M. P. Boss Condin- 
uous Milling System. 


THOMAS C. CLARKE, 
Consulting - Engineer, 


No. 1 Broadway, New York. 


Teveruone Catt, Peart 207. 
Appress: MELLATR 


T. Cc. CRIBBLE, 


Assoc. M. Inst. Civ. Eng. London, Eng. 


Consulting and Constructing Engineer and Surveyor. 


Tacheometric surveys for railways, Reports and valu- 
ations for purposes of sale of street railway properties, 
water powers and electric light systems. Specialist in 
structural iron work. 

Orrice of GRIBBLE & NASH, 76 Broap Srreet, 
New York. 


ESTABLISHEO IN PHILADELPHIA, 1873. 


Robert Grimshaw's Engineering & Expert Offices 


21 Park Row, New York. 
Engines, Boilers, Machinery and Mills 


Designed, Tested, Erected and Improved. 


POWER MEASURED, GOAL SAVED ON SHARES. 


Gro. W. Rarer, M. Am. Soc. C, E.. 
Frank L. Doneson, C. E. 


RAFTER & DODGSON, 


Civil and Sanitary Engineers 
424 & 426 ELWANGER & BARRY BUILDING, 
ROCHESTER, N.Y. 

Specialties: SEWERAGE AND SEWERAGE DIS- 

POSAL AND WATER-WORKS. 


HORACE SEE, 
Engineer and Naval Architect, 
Plans and Specifications Prepared of Hulls 
and Machinery, 

Work 

Expert in Engincering, Admiralty a nd Patent Cases. 
No. One Broadway, New York. 


HAYER & ROBINSON, 
ARCHITECTS, 
67 Liberty Street, 


FRED, P. THAYER, 
JOHN BEVERLEY ROBINSON, 


NEW YORK. 


SAMUEL WEBBER, 
CHARLESTOWN, N. H. 


Hydraulic and Dynamic Engineer, 
SPECIAL ATTENTION PAID TO QUESTIONS OF WATER, 
STEAM POWER, WHEELS, ENGINES, SHAFTING AND BELTING, 
REFERENCES: 

Edward Atkinson, Samuel R. Payson, Moorfield Storey, 
Esq., Boston ; Hon. James B. Francis, Lowell; Hon P.C, 
Cheney, ¢. D, McDuffie, Esq., Manchester, N, H, 
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Bishop Insurateo Wires ARE Best” 


IN HIGH INSULATION 
THE BEST IS CHEAPEST IN THE END. 


a 
13 THE 

rea. 
Does not deterio> Marks’ Compound and Balata || = 
rate, and for Ra nsulated Wires, Cord- | < 
ergrounad Underground | 
A the most and Battery | 
Reliable and 
Duradie, 
\ = 
ee 


River Casteg, 


Gutta Pereha 
Insulation. 
orconduct.” Purglar 
om. . Alarm, 
Annunciator, 
Electric Light 
and Gas Light 


ing Wires and 
Cables. Silk, Cot- 
ton and Fibre Cov- 
J ered Magnet Wires, 

Flexible Cables and 
Cordage. G.P. Shett or 
Chatterton’s Compound 
J for Cable Splices,and Pure 

G.P. Goods of every variety, . 


BEST RUBBER COMPOUND FoR OTHER INSULATIONS. 


Don’t Trust Saturated Fibre. Qur Motto 


WE USE PURE CUTTA PERCHA ror SUBMARINE ana 


Acii Vessels, Pipes, Vats, Etc, Marks' Compound Wire, fur Battery Coppers, 


Submarine 


save fron Armor. ¢ 
6 Subterranean 


We Use 


Lead Armor, 
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THE CROCKER-WHEELER 
MOTORS. 


Very slow speed, fall power, perfect regula- 
tion, forged fields let into base, self-oiling bear- 
ings, self-centering bearings, all sizes, both are 
and incandescent, for all power purposes. 


Acknowledged by the Leading Manufacturing Companies 
to be THE MOST PERFECT MOTOR MADE. 


Estimates and Plans Furnished for Electric 
Power Equ —— 


CORRESPONDENCE INVITED. 
430-432 West 14th Street, 
NEW YORK. 


THEE Ww ESTOI STANDARD 


VOELTMETERS 
anB AMMETERS. 


These instruments are the most ac- 
curate, reliable and sensitive portable 
instruments ever offered. A large va- 
riety of ranges to meet the requirements 
of all kinds of work. 


ADDRESS 


WESTON ELECTRICAL INSTRUMENT CO. 


114 & 116 WILLIAM ST., NEWARK, N. J. 


“Ohe 
“GORTON”~ BOILER. 


For STEAM and HOT WATER HEATING. 


Economical in Fuel, Automatic, Self-Feeding. 


* A WROUGHT IRON, 
SECTIONAL, 
TUBULAR BOILER. 
First-Class Material and Construction. 


Our new book on MODERN HOUSE HEATING furnished 
on application. 


-GORTON & LIDGERWOOD CO. 
96 Liberty Street, New York. 
195 to 203 Congress St., Boston, 34 and 36 W. Monroe 8t., Chicago, 
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“THE “DEANE 


HOL YOKE, MASS. 


Pumping Machinery of Every Description. 
STEAM PUMPS, 


POWER PUMPS, 
Horizontal Pumps, 


Vertical Pumps, 
Water Works Engines. 


CORRESPONDENCE SOLICITED, CATALOGUES ON APPLICATION, 


ADDRESS : 


THE DEANE STEAM PUMP CO. = a 

HOLYOKE, MASS. ee a for operating Artesian Wells 

72 Cortlandt St., 226 Lake St., 49 No. 7th St., 54 Oliver St., 
New York. Chicago. Philadelphia. Boston. 


9 South 4th St., 1710 Blake St., 
St. Louis. Denver. 


SPACE IS RESERVED FOR THE C, B. 
Harpick’s NiaGARA STEAM Pump Works oF 
Brooxtyn, N. Y. New York Orrick AND 
Sacesroom, 84 Dey STREET. 

Steam Pumps FOR ANY AND ALL PURPOSES, 


TEAM Pump 

SEAM 7 = 


Foor OF East 23" ST. = 


curcer 
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SPECIAL NOTICE. 
Two Handsome Photo-Engraved Display Sheets, Entitled 
“Recent Improvements in Air Compressors.” 
“Recent Improvements in Rock Drills.” 


Mailed free to any one who will cut out this advertisement and mail it to us 
with his name and address. 


Ingersoll-Sergeant Drill Co., No. 10 Park Place, WN. Y. 


Hi ] h D U Cy TRIPLE EXPANSION 


Pumping e Engines 


FoR WATER WORKS FOR CITIES AND VILLAGES. 


Send for Illustrated Descriptive Catalogue. 


THE HOLLY MANUFACTURING C0. 


- 


COMPRESSED AIR PRODUCTION. 


Rules, Tables and Illustrations 


RELATING TO THE 


Theory and Practice of Ais Compression and 
Compressed Air Machinery, 


THE BEST PRACTICE IN EUROPE AND 

AMERICA COMPARED. 
A Lecture, Delivered by Invitation of the Director, at \ A pamphlet of information and ab-/j 

Sibley College, Cornell University, Obtain Patents, Caveats, = 
\ Marks, Copyrights, sent free. 
By WILLIAM L. SAUNDERS, Marks, Copyrights, sent fr 
M, Am. Soc, C.E. 361_Broadway, 

PRICE FIFTY CENTS. | New York. 
THE ENGINEERING MAGAZINE COMPANY, = 

Wortp Buitping, New York. 
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HAND — OF CALCULATIONS. 


A Work of Instruction and Reference for Engineers, 
Firemen and Steam Users, 
Carefully edited ; large octavo, on heavy paper, freely illustrated, 
Contains every calculation, rule and table necessary to be known by 
the engineer, fireman and steam user. Published in 10 parts, 25 cts. each. 
Send 25 cents for Part 1 and subscription blank for the whole issue. 
Also in one volume, cloth bound, for id, for $8.50, 50. Send for Catalogue. 


THEO. AUDEL & L&Co., Publishers. 


91 LIRERTY ST. (Office 3), NEW YORK CITY, 


True to Pattern, sound, solid, free from blow-holes, and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position 
or for any service whatever. 

20,000 Knuekles for M.C. B. Standard Car Coupl 

60.000 CRANK SHAFTS and 50,000 GEAR WE KELS of this 
steel now running prove this. 


Cross Heads, Rockers, Piston Heads, ete., for Locomotives. 
STEEL CASTINGS of ev ery description. 

Send for C he and Prices to } 
CHESTER STEEL CASTINGS CO. 

Works. Chester, Pa. Office. 407 Library St., Philadelphia, Pa. 


Whose article on 


“The Tap- Root of [ndustrial Discontent’ 


In the July number of THE ENGINEERING MAGAZINE attracted such general 
attention is the Editor of the 


“Twentieth + Century, 


A Weekly Radical Magazine devoted to the Free and Fearless Discussion of 


Living Issues, Sociologic, Philosophic and Religious. 


Three Sample Copies and other interesting matter sent to all men- 
tioning this advertisement. 


WEEKLY, $2.00 PER YEAR; 5c. PER COPY. ALL NEWS STANDS. 


Twentieth Century Publishing Co. 
CLINTON PLACE,:N. Y. CITY. 
THe MANUFACTURERS RECORD is the only 


source from which you can get Complete and 
Authentic Information about the Industrial South. 

Tf you are interested in this section—its resources, its 
advantages and its growth—whether from the standpoint 
of an Engineer, Contractor, Railroad Man, Manufacturer 
or otherwise, write for a sample copy of the MANUFAC- 
TURERS’ RECORD ; you will appreciate it. 


Address MANUFACTURERS’ RECORD CO., 
Baltimore, Ma. 
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Back Numbers of the ENGINEERING MAGAZINE. 


APRIL, 1891. 


KEEPING THE MISSISSIPPI WITHIN HER BANKS. WILLIAM STARLING, C. E. 
GOLD MINING IN PERU BY THE INCAS. E. E. Otcort, E. M. 
THE SECOND SUMMERS OF VILLAGE COMMUNITIES. Cuas. B. Goinc, Pu. B. 
THE MECHANICAL DISPLAY AT THE WORLD'S FAIR. EDWARD ATKINSON. 
HIGHWAYS AND NATIONAL PROSPERITY. EpDWARD P. Nortu, C. E. 
HEATING AND VENTILATING HOMES. LEICESTER ALLEN, M. E. 
THE GREATEST BRIDGE IN THE WORLD. THOMAS CurRTIS CLARKE, C, E. 
A CHAT WITH EUROPE BY TELEPHONE. Herbert LAwWs WEBB. 
HAVE WE NEGLECTED QUARRYING? WILLIAM L, SAuNpeErs, M. A. S. C. E. 
PURE WATER FOR OUR CITIES—MECHANICAL FILTRATION. 

Peter T. AusTeN, Pu. D., F.C. S. 

MAY, 1891. 

ANCIENT AND MODERN WATER WHEELS. SAMUEL Websser, M. E., C. E. 
EPIDEMICS AND WATER POLLUTION. GEORGE W. Rarter, C. E. 
DANGER SIGNALS ABOUT THE BOLLER. RosBert GRIMSHAW, M. E. 
THE RAPID TRANSIT PROBLEM IN NEW YORK-—I. T. GRAHAM GRIBBLE, C, E. 
BUILDING THE STEAMSHIP IN AMERICA—I. Horace Seg, E. & N. A. 
THE TALL OFFICE BUILDINGS OF NEW YORK. JoHN BEVERLEY ROBINSON. 


OUR OLD-FOGY METHODS OF RECKONING TIME. 
SANDFORD FLEMING, C. E., LL. D., C. M.G., Erc. 


SPLENDID RECORD OF THE ELECTRIC RAILWAY. FRANK J. SPRAGUE. 
NOVELTY OF RAILWAY BUILDING IN HAWAII, ALENUI Hau, C. E. 
SHOULD THE STATES OWN THE RAILROADS ? WILLIAM T. CROASDALE, 
JUNE, 1891. 
BUSINESS OPPORTUNITIES IN HAWAII. ALENuI Hau, C, E, 
ONE HUNDRED YEARS OF PATENTS. JAmMEs W. ALLIsoNn, 
BUILDING THE STEAMSHIP IN AMERICA—II. Horace SEE, E. & N. A. 
THE RAPID TRANSIT PROBLEM IN NEW YORK—II. T. GRAHAM GripsBLe, C. E, 
ELECTRICITY IN MINING OPERATIONS. H. C. Spautpine, E. E. 
THE IRON MARKET AS A BAROMETER OF TRADE, EDWARD J. SHRIVER. 


AMERICAN RAILROADS AND THEIR MANAGEMENT. Tue DUKE OF MARLBOROUGH, 
THE IMPORTANCE OF GOOD WAGON ROADS. Pror. Lewis M. Haupt, A. M., C. E, 


ANCIENT AND MODERN WATER WHEELS—II. SAMUEL WEBBER, M. E., C. E. 
JULY, 1891. 

WAR SHIPS OF THE UNITED STATES NAVY. Horace SEE, E. & N. A. 

A SURVEY IN A DIVING SUIT. WILLIAM L,. SAuNDERs, M. A. S. C. E. 

THE DEVELOPMENT OF THE SOUTH. EpDWARD ATKINSON, 

HEALTHFUL AIR IN FACTORY BUILDINGS. WALTER B. Snow, M. E. 


IRON AND STEEL INDUSTRIES OF AMERICA. 
Sirk JAMES KITSON, BART. President of the British Iron & Steel Inst. 


ELECTRICITY AS A BLACKSMITH. RALpeu W. Pope, E. E. 
THE PRIME MOVER OF THE MODERN WORLD. F. W. IREDELL, M. E. 
WATER POWER IN NEW ENGLAND-—III. SAMUEL WEBBER, M. E., C. E. 
THE TAP-ROOT OF INDUSTRIAL DISCONTENT. Hucu O. PENTECcosT. 


NEEDED REFORM IN OUR PUBLIC WORKS. Pror. Lewis M. Haupt, A. M., C. E, 


AUGUST, 1891. 


DIAMOND MINING IN SOUTH AFRICA. Geo. D. STONEsTREET, M. Am. INsT., M. E. 
WHY THE STATES SHOULD NOT OWN THE RAILROADS. BENJAMIN REEcE,C. E. 
IS THE VALUE OF BOOK-KEEPING APPRECIATED? 

F. W. Alem. Inst. of Accounts. 


ART AND UTILITY IN BUILDING. BARR FERREE, School of Arch., Univ. of Penn. 
COMMON ROADS OF EUROPE AND AMERICA. Isaac B. Porrer, C. E, 
THE PAN-AMERICAN RAILROAD. F. W. Conn, C. E. 


BUILDING THE STEAMSHIP IN AMERICA—IV.—Suip Yarns. 
. Horace SEE, E. & N. A. 


WHAT IS THE USE OF A BUILDING LAW? JoHN BEVERLEY ROBINSON. 
THE VENTILATION OF HOMES AND SCHOOLS. LEICESTER ALLEN, A. B., M. E. 
ADVANTAGES OF THE ELECTRIC STREET RAILWAY. H. B. PrinD-e, B. S. 
UNDERGROUND VERSUS OVERHEAD WIRES. HERBERT LAws WEBB. 
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BOOK, CATALOGUE AND NEWSPAPER ILLUSTRA- 
TIONS FROM PHOTOGRAPHS OR DRAWINGS. 


Original Designs made from sketches or descriptions 


by prominent Artists. 


J. C, MOSS, PRESIDENT. R. B. MOSS, SUPERINTENDENT. H. A, JACKSON, SECRETARY 


M. A. Moss, TREASUTER, F. KALKMOFF. ASST. SEcry. 


We have the most complete establishment in the world for the production of relief engravings 


for printing purposes ; ‘‘ Photo,” ‘‘ Zinc” and ‘‘ Moss Type” processes employed. 


Also have facilities for Electrotyping and Printing. 


Our ‘‘ Engineers’” special circular is now ready. Send stamp for a copy. 
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PATENTED IN THE UNITED STATES AND FOREIGN COUNTRIES. 


"THE FLAZELTON BOILER. 


THE HANDIEST, SAFEST AND MOST 
ECONOMICAL BOILER. 


THE HIGHEST STANDARD OF EXCELLENCE. 


THREE 
REGISTERED 


THE HAZELTON BOILER. 


THE PORCUPINE BOILER. 


TRADE-MARES. 


All Genuine Hazeiton 
or Porcupine Boilers 
= bear our Three Reg- 

istered Trade Marks. 


BEWARE OF IMITATIONS. 


The Hazelton Boiler Co. 


Manufacturers and Sole Proprietors. 


hs 
General Office, No. 716 East YORK, U. A. 


Works, Ave D. and {3th Street, 


SEND FOR ILLUSTRATED DESCRIPTIVE CATALOGUE. 
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Works at Trenton.NJ- 
% LIBERTY ST. NEW YORK’ 


GNET 


Tue EncingerinG MaGazine offers peculiar and 

very striking advantages as an advertising medium. 

Thus, aside from and in addition to regular mail sub- 

scribers, its news-stand sales are the largest that have 

ever been attained by any exclusively industrial publi- 

cation in the history of the world! This is a broad 

statement of truth which we stand ready to prove to 

the complete satisfaction of every inquirer, And the reasons for it are obvious: The magazine covers the whole field of 

industry, instead of being devoted to some special branch ; it is written by the very foremost men in each department 

of the industrial professions; it is so written that the untechnical as well as the professional reader can profit by its 

pages ; and it is addressed to the vast body of intelligent, active, busy men who direct the business of the world, and 
who have decision as to purchases ! 


Is it not worth investigation? We are always pleased to give full particulars upon request. 


SSA. 
= VIE BLI S\ 
WIRE ROPE 
Vig 
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Pressure 


THE MASON REGULATOR Co., 
BOSTON, MASS. 
Manufacturers of Reducing Valves, 
Regulators, Damper Regulators, 


OILER COMPOUND 


REMOVES SCALE 
PREVENTS SCALE 


LITOFUGE MFG Co. 
“62 John St. New-York. 


SPRINGFIELD EMERY WHEEL MFG. 60. 
POBFORT, CONN. 


EMERY WHEELS 


Water Prevents 7 and 
Emery 
Wheel 
Machinery. 


A 
Every 
Machine 
Shop 
should 
- write for 
our 
Catalogue 
No. 10. 
\ 


— EMERY WHEEL TOOL GRINDER.— 


Extra discounts to the trade. 


FIELD ENCINEERINC CO. 
CONSULTING & CONTRACTING ENGINEERS. 


Complete Equipment of Electric Street Rail- 
ways, Designing and Construction of 
Stations, Steam and Power Plants. 


Correspondence Solicited. 


Central Bldg, 143 Liberty St., New York. 


at 


problems se 


Mailed on receipt of $1: 


plete pocket book Al! 


Com 
ractical 
sight. 


HOISTING ENGINES 


Double and Single, with Improved 


PATNT FRICTICN DRUMS 


Especially adapted for Bridge Build- 
ing, Dock Building, Pile Driving, 
Coal Hoisting, Quarries, Mines, Etc. 


Carried in stock by 
Robinson & Cary Co., St. 
Paul; Tatum & Bowen, 
San Francisco & Port- 

land; Kay Bros, & Co., 


Established 1869. 


MUNDY 224094 Proper Mera, 


Moulded Boiler Gaskets. 


ELASTIC, TOUGH AND PLIABLE. 


CANFIELD 


These qualities are recommended by 
Boiler Insurance Companies. Sample man- 
hole, any size 80 cts., sample handhole, any 
size, 20 cts., sample dozen Glass Gauge 
Gaskets, 25 cts. ive size when ordering. 

Moulded Rubber for Manufacturing 

Purposes a Specialty. 


Mention The Engineering Magazine when you write. 


H. O. CANFIELD, 
Bridgeport, Conn. 


Send for Catalogue and mention this Magazine. 


WM. SCHWARZWAELDER & CO., 


37 & 39 Fulton Street, N, Y. City. 


BANK and OFFICE INTERIORS. 


Commercial Furniture. 
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THE POWER HAMMER. 


Investi ation 
show the ‘‘Hack- 


Large 
Bearings Simple, 
of 1 Durable ana 
Effective. 


y, Write for catalogue and 
testimonial letters. 


EDISON ELECTRIC COAL CUTTERS 


PRESENT THE FOLLOWING ADVANTAGES: 


Great Economy in Cost of Mining. 
Great Saving of Coal. 
Cuts Away but 4 Inches of Coal, Leaving it in Better Condition. 
Requires but 1-3 the Number of Rooms as Compared to Hand Labor. 
Great Deduction of Dead Work. 


For Descriptive Circulars address 


EDISON GENERAL ELECTRIC COMPANY, 
Edison Building, Broad St.. NEW YORK. 


Te B. F. GOODRICH CoO, 


AKRON RUBBER WORKS, AKRON, OHIO. 


MANUFACTURERS OF 


Rubber Belting, Hose, Packing, &. 


OF THE HIGHEST GRADES. 


Rubber Goods of Every Description 


FOR 


MECHANICAL AND ELECTRICAL PURPOSES. 
SPECIALTIES of all kinds to order. 
GHE GELEBRATED “WHINE ANGHOR” KHOSE 
FOR FIRE PROTECTION. 
DRUGGISTS’ AND STATIONERS’ SUNDRIES, 


THE COLUMBIA RUBBER WORKS CO., Selling Agents, 
New York, 65 Reade St, Chicago, 159 Lake St. 


and 
— 
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Wood Working Machinery 


OF MODERN DESIGN 


CONSTRUCTED BY 


CINCINNATI, OHIO, U. S. A. 


COMPLETE SHOP EQUIPMENT 
A SPECIALTY. 


CATALOGUES AND ESTIMATESS 
FURNISHED. 


CORRESPONDENCE SOLICITED. 


WE ARE MANUFACTURING 
STRICTLY 


No. 4—8 Roll T a Drum Power Feed Sander 


H. WARD LEONARD & CO. 


We will do no Manufacturing and will do no Supply Business, 


neither will we under any circumstances, act as the Selling Agents 
of any concern directly or indirectly. 


We will, however, act for the purchaser, either as Consulting Engineers, Supervising Engi- 
neers, Inspectors or Purchasing Agent. When acting in this way we will make the following 
charges based upon contract price : 

For making preliminary Plans, Designs, Distributions and Estimates, l¢ 
For making final Plans and Specifications, - - - Ls 
For drawing and executing Contract on behalf of the Purchaser, 1: 
For supervising an Installation made by another Contractor, - - - 33 


For acting on behalf of the Purchaser in making the settlement with another 
Contractor, - - - - - - 1% 
For acting as the Agent of the Purchaser, from the beginning to the final settle- 
ment of a Contract, including the making of Estimate Plans, Dete: minations. 
Specifications, Contract, supervising instalation, final inepection ond 
Report, and final Settlement, 5¢ 


It will be seen from the complete schedule given above that the purchaser will be able to obtain 
our services for any portion of the work, and under terms which are so reasonable that there can be 
no question in the minds of those familiar with the subject, that any purchaser contemplating the 
installation of an electric plant would not only save a great deal of his own time and be spared a 
great deal of annoyance, but would actually effect a very material saving in retaining our services 
to represent the interest of the purchaser. 


FOR DESCRIPTIVE PAMPHLET ADDRESS, 


Electrical Exchange Building, - - New York City. 


L. LYON, 
sec’y. 
J 
wit py : 
. 
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PRESSURES. 


CIRCULARS. SOUTH NORWALK, CONN. 


Tue COOK AMALGAMATOR. 


THE COOK AMALGAMATOR DISPLACES 


TABLES, = MERCURY TRAPS, = SLIMERS, = SETTLERS, 


And all the present amalgarkating devices. 


Does away with Battery Amalgamation. It requires much less atten- 
tion and is cleaned up much quicker than any present device. The capacity 
of the Mill is augmented, the running expenses decreased, and the earn- 
ings largely increased. Machine is 2 ft. wide by 7 ft. long, weight 550 lbs, 


It saves all the fine Float Gold that is now carried away 
in suspension and lost, No loss of Mercury. 


THE COOK MINING MACHINERY CO. 
$28 CHESTNUT STREET, PHILADELPHIA, PA. U. 8. As 


For the reduction to fine powder 
of cement rock, fertilizers, ores and 
other substances, no machine equals in 
efficiency, durability and economy the 
Frisbee-Lucop Mill. Proved by seven 
years’ continuous use. Mills on exhi- 
bition in this city, Office, 145 Broad- 
way, New York, 


TEPHEN R, KROM, Engineer in the Construction of Works for the treatment of Gold 
.) and Silver Ores, also Crushing and Concentrating Mills. Manufacturer of Perfected 
standard Ore Crushers, Steel Rolls, for Pulverizing, Ore Concentrators. Screens, Ore Feeders, 
Dry Kilns, ete. Ores Tested, &c. No. 151 CEDAR STREET, NEW YORK. 


oe 24 THE ENGINEERING ADVERTISER. 

AIR ano GAS COMPRESSORS. 

THE NORWALK JRON WORKS CO. 
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STURTEVANT MILL 


FOR REDUCING 


Ores, Phosphate Rock, Cement 


AND ALL HARD AND REFRACTORY MATERIAL. 


This Mill is no experiment. Many in successful operation, and endorsed by the most prominent 
engineers and users of grinding machinery. Grinds from one to twenty tons per hour according 
to fineness. Single machines can be shown in daily operation grinding twenty tons per hour 
magnetic iron ore ; one hundred barrels per hour cement, and six to eight tons per hour phosphate 
tock to pass a sixty mesh sieve, at a cost far below any known process, Wear reduced to a mini- 
mum. Machines running daily for several years practically as good as new. Wearing parts 


wenewed at slight cost. 
SOLE MANUFACTURERS OF PATENT 


Rock Emery 
Mill Stones. 


| Superior te the best French 
Burr-Stones. 
Require little Dressing, and much more Durable. Will fit any Burr-Mill Frame. 


Send for Circulars and Testimonials and mention Engineering. 


STURTEVANT MILL (COMPANY, 


88 MASON BUILDING, 


70 Kilby Street, = BOSTON, MASS., U. S. A. 
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MINING SCREENS COAL & ORE 
REVOLVING w? SHAKING SCREENS. 
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OF 
& MINING 
MACHINERY 


TANT acan 


IADELPHIA. 


Established in 1831, Capital, $2,000,000, 


Washburn & Moen Mnfg. fo. 


Worcester, Mass, New York City. Chicago. San Francisco. 


MAKERS OF IRON AND STEEL, 
Every Variety of W i for All Purposes. 


COPPER WIRE FOR ELECTRICAL PURPOSES. 


Galvanized Iron and Steel Telegraph and 
Telephone Wire. 


GLIDDEN PATENT STEEL BARB WIRE. 


Watch and Clock Main Springs. Patent Steel Wire Bale 
Ties, Pump Chain. 


WIRE ROPE AND CABLE. 
Balanced Dumping Barrow 


Can carry a ton with one man power. 
Automatic Dumping. Roller Bearings. 


STEEL WHEELBARROWS 


Barrows for heavy work a specialty. 


Manufactured by 


GRANT McNEIL, 
240 N. Union St., 


Akron, O. 
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Power Punching and Shearing Machinery. 


Gate Shears, Angle-Iron Shears, Bar-Iron Shears, 


Boiler Punches, Horizontal Punching and 


Bending, Multiple Punches. 
Automatic Spacing and Punch- 
ing, of all Sizes. 


BELT AND STEAM DRIVEN. 
Write for Circulars. 


DOUBLE PUNCH AND SHEAR, 


ANGLE IRON SHEAR, 


THE LONG & ALLSTATTER GO. 


ATEST and 


Outfits or 
Single Machines 
supplied for 
any purpose. 


Vur new plant has floor space of pore 200,000 sq. ft. 
QUALITY and is fully equipped with modern tools and appliances 


NEQUALLED. 
igned and Built b 
NSURPASSED. Designed and Built by 


URPASSING 
HAPES and 

unPaces WORKING 242 to 282 W. Front St., 


EOURED. CINCINNATI, - OHIO, 


EFFICIENCY 
U. S. 


A. 
NORMOUS. 
XCLUSIVE. Send for and 
OONOMICAL. Information. 


XOEPTIONAL. 


gota 
NEXOELLED, 
cp 
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SOUTHWARK FOUNDRY & — 4, PHILADELPHIA, PA, 


SOLE MAKERS OF TH 
PORTER-ALLEN AUTOMATIC ENGINE. 
ALSO BUILDERS OF 
Blowing Engines. Reversing Engines. Hydraulic Cranes. 
Centrifugal Pumps. Accumulators. Boilers, Tanks, etc. 


THE EDW. P. ALLIS COMPANY, 


MILWAUKEE, WIS. 


Sore MANUFACTURERS O¥ 


«THE REYNOLDS’ CORLISS ENGINE 


Reynolds’ Patent Blowing Engines, Hoisting Engines, Pumping 
Engines, Air Compressors and Special Engines for Electric 
Light and Street sais Service. 


Manufacturers of the REYNOLDS’ PATENT VERTICAL BOILER- 
SEND FOR ILLUSTRATED CATALOGUES. 


NORMAN HUBBARD, 
93 to 97 Pearl St., BROOKLYN, N. Y, 


MANUFACTURER OF THE 


Niagara Steam Pump 


For all Purposes. 


Also Manufacturer of the PACKARD 
VACUUM PUMP for the manufacture of 
Incandescent Lamps. Dry Vacuum 29% 
inches, Barometer 30 inches. 


BEST IN THE MARKET. 
Write for catalogue and mention “‘ Engineering.” 


VACUUM pUMP, 


L_ 
| 
oe 
: 


THE ENGINEERING ADVERTISER. 


The Beckett Foundry & Machine Co. 


——ARLINGTON, NEW JERSEYS 
(30 Minutes from New York via Erie R. BR.) 


Manufactrs of ENGINES (Corliss & Slide Valve) 


HOISTING ENGINES, ROCK CRUSHERS, 


Rolls, Screens and Milling Machinery. 
CASTINCS A SPECIALTY.<— SEND FOR CATALOGUE. 


Wm. Harris Steam Engine 


i864. PROVIDENCE, R. |. inconporaten isss. 


BUILDERS OF 


HARRIS-CORLISS ENGINES 


FORTT-FIVE REGULAR SIZES from to 2,000 HORSE FOWER. 


A™ SIZES have also our new design of Cross-head, Pillow Block and Engine Frame, with its heavy 

intermediate support, also noiseless Dashpots with many other improvements in design and con- 
struction, with enlarged Crank Pins and Main Journals and Cross-head Gib surfaces. In fact, all wear- 
Ing surfaces are very materially enlarged, and every detail has received the most careful attention, insur- 
ing Economy in the use of Steam and Regularity in Speed. 

All ofl cups are of glass with nickel plated trimmings and sight feed and can be filled while engine 
isrunning. We also use the best make of Cylinder Sight Feed Lubricators. 

We construct these engines either Condensing, Non-Condensing or Compounded in various forms, 
jacketed or unjacketed. 

Our Engines are adapted for use in Electric Light and Power Plants, Silk, Cotton and Woolen Mills, 
Flouring Mills, Lumber Mills, Rubber Mills, and any place requiring regular speed and an economical use 
of steam. Smal parts are made interchangeable, and kept in stock. 

We solicit correspondence, and when desirable, personal attention will be given to location and 
arrangement of plant. 


ONE OF THE FINEST ! i 


RUSSEL AUTOMATIC 


Send for a description to 
RUSSELL Co. 

MASSILLON, OHIO. : 
Who also build Single Valve, Medium and q 
High Speed Automatic Engines, Boilers, etc. 


‘FURNISH COMPLETE STEAM PLANTS AND ERECT SAME. 
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OUR BOOK SHOWING HOW TO 
A SECURE, LAY AND PAINT A TIN 
ROOF, 


EB OF cost. 
sy Every Sheet Stamped, 


“Merchant's 


MERCHANT & CO.,507 Arch St., PHILA. 


COMMONWEALTH RUBBER 


MANUFACTURERS OF 


Rubber Belting, Hose, Patking, &. 


OF THE HIGHEST GRADES. 


Hydrant, Rock Drill, Steam, Oil, Air-brake and Vacuum- 


brake Hose, Cotton and Linen Hose. 
PERFORATED MATS AND CORRUGATED MATTING 


Vulcanized Rubber Goods of Every Description 


FOR MECHANICAL PURPOSES. 


BRANDS aARE— 
TIGER, RELIANCE, ROYAL AND MANHATTAN. 


Office and Warerooms, 9 Murray St. 
NEW YORK. 


SAMUEL F, RANDOLPH, President. ADDISON F. ROBERTS, Secretary. 


THE ATLANTIC WORKS, 


INCORPORATED 1853. 


60 to 76 BORDER ST., EAST BOSTON, MASS. 
Builders of 


STEAM Suips, Tow Boats 
+ + ++ AND STEAM YACHTs, 


Marine Engines, Boilers, Tanks » General Machinery. 


4 
| 
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ROLLER AND DETACHABLE 


BELTING. 


SECTION OF CONVEYOR. 
ron 


ELEVATORS, 
CONVEYORS, 
CARRIERS, 


DRIVE BELTS, 


For handling Material in 
Bulk or Package. 


Send for Illustrated Catalogue. 


ADDRESS 


THE JEFFREY MFG. CO. 


Engineers & Machinists, 
-— 231 EAST FIRST AVE., Correspondence 
= COLUMBUS, OHIO. = solicited. 


Chicago Branch, 48 S. Canal St. mee “7 Boschert Press Co., 


Also manufacturers of The Jeffrey Coal Mining Machines and Pi 
er Coal Drills and the ** COLUMBUS "' Steel Tubular Wheelbarrows. 356 W. Water St.. SyRAcuSE, N. Y. 


AUDUBON MACHINE WORKS, 


31-41 WHITNEY AVE., New Haven, Conn. 


EENGINES MACHINERY 


NEW AND SECOND-HAND. 


Machinery, Heavy and Light, Built to Order, Experimental Work Developed and Perfected, 


CUSTOMERS’ IDEAS AND INTERESTS CAREFULLY PROTECTED. 
DRAWINGS, PATTERNS, * CASTINGS, FORGINGS. 


Superior Facilities for a wide range of work in all Departments. 


PAR AND FREIGHT 


KLEVATORsS. 


STEAM, BELT, ELECTRIC. 


THE D. FRISBIE CO. 


108 LIBERTY STREET, 
NEW YORK. 
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HUNT CO. 


45 Broadway, New York, U.S.A. 


MANUFACTURERS OF 


Eight Wheel Flat Top Car. 
% 


q 


Four Wheel Flat Top Car. Section of Straight Track. 


Sectional track, curves and switches for narrow gauge railways. together 
with steam and electric locomotives and all styles of cars for use on these rail- 
ways. Capacity of works per day, one-half mile of track, together with accom- 
panying switches, curves and cars. We keep in stock the usual sizes of sectional 
track and cars ready for immediate shipment. Write for illustrated Catalogue 
and prices. 


Also Manufacturers of Coal and Ore Handling Machinery. .a=2 


: 
= 
ae eS Curved Section, 4-8 Quadrant. 
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No, 45. Tools. $8.00 
SoLp BY ALL HARDWARE DEALERS, 


= Stanley’s Universal Hand Beader 
> For Beading, Reeding, Fluting, or for light oe 


- Conn 


MANUFACTURERS, 


New Britain, 


No.66. Iron Stock, with seven Steel Cutters, 1.00 
Sold by all Hardware Dealers. 


PAINT. 


FOR TIN OR SHINGLE ROOFS AND IRON WORK IT IS ABSOLUTELY WITHOUT AN EQUAL. 


A tin roof well painted will not need r epeinting for 10to 15 years. If you need ah poe it will pay 
you to send for circular. JOSEPH DIXON CRUCIBLE CO., JERSEY CITY, 


BROWN & SHARPE MPG. Providence, |. 


Formed Cutters are the most ae etal for the production of 
duplicate parts. They can be sharpened without changing their 
outline. 


‘enn RULE & LEVEL CO. 


The second Cutter illustrated has cut 467, 4 pitch 64 teeth, 
3 inch face cast-iron gears,—making a total length of cut of 


7472 feet. The teeth of the gears were cut from solid blanks 
and finished in one cut. : 


Established 1851. THE E. HORTON & SON co. 


Windsor Locks, Conn., U.S.A. 


MANUFACTURERS OF 


THE HORTON LATHE CHUCK 


ALSO 
Chucks for Brass Finishers’ Use, Grinding 
Machines, Milling Machines, Screw Machines, 
Upright Drills, Cutting-off Lathes, Drill 
Lathes and for Boring Mills, for Car Wheels 
and other work. 
* ALSO THE MOST COMPLETE LIST OF 
Improved Independent Reversible Jaw Chucks in the World. 
Trade Mark: 
Send for Illustrated Catalegue. “THE HORTON LATHE CHUCK." 


None Genuine without it. 
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PATENT 


DROP PRESS. 


PECK’S PATENT LIFTER 
can be applied to any Drop now in use, 
and is the most efficient and durable 
Lifter made. 


See our new catalogue for special designs of 
Drops. 


Cut shows new design of Drop Press for fine, light work 
and is self-contained, all being on one foundation, thus avoid- 
ing jar to building, and is especially adapted for the use of 
watch and jewelry manufacturers and all others in kindred 
lines. 


MINER & PECK MFG. COMPANY, 


Successors to 
BEECHER & PECK, 


Se NEw HAVEN, Conn. 


CROSBY 


Steam Engine Indicators. 


These instruments are fully entitled to the high reputa- 
tion which they have earned both at home and abroad. 
Mr P.F Willans, in a paper read hefore the “Institution of Civil 
Engineers,” London on Non-Condensing Steam Engine Trials, says: 
“The indicator diagrams, of which three sets were taken each 
hour, were taken in all cases = the Crosby Indicator, and it is not 
too much to say, that without that Indicator such trials would have 
been impossible. 
“Tt would be difficult to speek too highly of the working of these 
beautiful instruments, which produce perfectly clear and measurable diagrams at the 
speed (400 revs. per min.) at which the majority of these t: sts have been made.” 


The Crosby Indicator is Manufactured and Sold only by the 


CROSBY STEAM GAGE & VALVE C0,, Boston, Mass, U.S, A. 


Brancues :-—-NEW YORK, CHICAGO ano LONDON, ENG. 


THE STRATTON SEPARATOR 


is the only apparatus made 
that effectually separates the entrained 
water from the steam and delivers to 
the engine absolutely 


Dae 
Arotary motion is imparted to the current 
of steam, and the water thrown out by 

centrifugal force. It is positive, 
effective and reliable. 
SOLD.ON TRIAL. 
Sond for pamphlet: “Dry Steam the Foundation of Economy” to 


C.C0. 


PERFECT IN 


FAULTLESS IN WORK- 
MANSHIP. 
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UR machinery has been adapted to the use of man- 
ufacturers of more lines of goods oun we have 

kept a record of. We, however, recall the following, for 
which we have supplied outfits, in whole or in part, within a 
recent period: Gas Fixtures, Silver Ware, Oil Stoves, 
Elevator Buckets, Tinware, Petroleum Cans, Brass Goods, 
Cuspidores, Shovels, Cornice Work, Drip Pans, Paint Cans, 
Clocks, Hinges, Hardware, Coal Hods, Vapor Stoves, Plated 
Ware, Lamps, Playing Cards, Trunk Trimmings, Toys, 
Lanterns, Agricultural Implements, Locks, Kitchen Boilers, 
Cutlery, Meat Cans, Bird Cages, Watches, Satchel Frames, 
Musical Instruments, Roofing, Buckles, Pen Holders, 
Jewelry, Tobacco Boxes, Pocket Books, Porous Plasters, 
Albums, Stencils, Speaking Tubes, Electrical Hardware and 


Druggists’ Tinware. 
Why not open correspondence with us ? 


E. W. BLISS CO, Limiteo, 


3 ADAMS ST., BROOKLYN, N. Y. 


. 
35 
| | 
| 
{ 
| | 
| 
| 
} | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| og 
} 
| 
. 
4 
} 
| 
5 | 
| 


vad THE ENGINEERING ADVERTISER 


CLEVELAND, OHIO, U.S.A., 


—* MANUFACTURERS AND SOLE PROPRIETORS @-- 


Of the Patents, Applications and Designs under which the Brown Hoisting and Conveying 
Apparatus and the various Tramways for it are built. 


- THE BROWN PATENT MOVABLE BRIDGE TRAMWAY HOISTING AND CONVEYING APPAR. 
= ‘ ATUS FOR-THE RAPID HANDLING OF COAL AND ORE AS APPLIED TO 
THE OHIO CO,’S DOCKS, WEST SUPERIOR, WIS. 


Tramway Projection over Vessel, 34 ft. Clear Span of Bridge, 174 ft. Cantilever Extension, 80 ft. 
Height of Bridge at Front. 36% ft. Total Length, 291 ft. Height of Bridge at Back Pier, 52 ft. - 
_The back piers of this plant span over two railroad tracks, permitting cars to pass under. 


THE ENTIRE PLANT IS MOVABLE ON TRACKS PARALLEL TO DOCK FRONT. 


NEW AND COMPLETE SYSTEMS FOR HANDLING MATERIALS. 


Cable Tramway System. 
Suspended Beam Tramway System. 


Bridge Tramway System. Z 
Shed Tramway System, 
Warehouse Tramway System. 

Sewer Tramway Machine System. 


Continuous Elevated Tramway System. 


THE FAYETTE-BROWN PATENT AUTOMATIC FURNACE HOIST. 
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WIRE ROPE TRAVIWAYS 


(OF THE BLEICHERT IMPROVED PATENT SYSTEM.) 
| THE BEST AND MOST ECONOMICAL METITOD OF TRANSPORTATION. 


«wer 500 Lines already in Successful Operation, from 100 yards to 12 miles in length, and 
from 50 to 1,500 tons daily capacity. 


= 
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el 
View of the “‘Weilburg’’ Tramway (Bleichert System), 1000-foot span over the Wein- 
bach Valley. Length of line, seven miles, daily capacity, 250 tons. 
A Send for Illustrated Pamphlet to 
COOPER, HEWITT & CO., 17 Burling Slip, New York, or TRENTON IRON COMPANY, Trenton, N. J. 
| GENERAL WESTERN AGENTS: FRASER & CHALMERS, CHICAGO, ILL 
JAMES IRVINE, President. WM. V. CAROLIN, See’y & Treas. 
EW TORK EQUIPMENT LOMpPany, 
| 
RAILWAY EQUIPMENT. 
| New and Second-hand, Standard or Narrow Cauge, 
for Cash, or on the Car Trust Pian. 
156 WALL STREET, 


G. B. F. COOPER, 
V. P. & Sup’t of Equip’t. N EW YOR K : 
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If you ave interested in B RI C K S for any purpose send to 
The Chambers Brick Machine Co., 


Fifty-Second Street, below Lancaster Avenue, 


PHILADELPHIA, PA., U. S. A. 


FOR AN ILLUSTRATED CATALOGUE OF 


BRICK MAKING MACHINERY. 


pL SON. 


23.24.25 EXCHANGE BLD, 


ARE YOU INTERESTED 


BRICK-MAKING ? 


You can largely increase your present profits, reduce 
repair bills and lost time attending breakages by using a 
strong, honestly constructed machine. 

We build such a Machine and Guarantee it Fully. 


THE 
“New Haven.” - 


CORRESPONDENCE SOLICITED, 


THE McLAGON FOUNDRY 
For TOOLS, DRILLS, 


DIES, SAWS, &e. 


ALL KINDS IN STOCK. 
Gold Medal, Paris, 1889. 


Chief American Office, 


WILLIAM JESSOP & SONS, L’d. | | st. NEW 


WwW. F. WACNER, Cen’! Manager. 
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Affords the most simple and reliable power for all mining 

ad 
THE PELTON WATER WHEEL. machinery, us 
better results guaranteed than can be produced any 


JBL op ENERGY other Wheel in the country. 


ELECTRIC TRANSMISSION. 

The advantages the Pelton Wheel affords in the way of a 
uniform and reliable power, close regulation, and the facil- i 
ity of adaptation to varying conditions of speed and press- i 
ure, have brought it into special prominence and extensive 
use for this class of work. All applications should state 
». amount and head of water, power required, and for what 
2 purpose, with approximate length of pipe line. 

: SEND FOR CATALOGUE. 


THE PELTON WATER WHEEL CO., 
121-123 Main 8t., San Francisco, Cal., U.S.A. - 
— a P 235 Central Building, Liberty and West S8ts., New York. 
Gives = Highest Efficiency of any Wheel in PELTON WATER MOTORS. 


e world. Over 1500 in use. Varying from the fraction of 1 up to 15 and 20 horse power, 
$-"Send for Motor Circular. Address as Above. unequalled for all light running machinery. Warranted to 
Deliveries made from San Francisco or New York, develop a given amount of power with one-half the water 

as may afford the most favorable freight rates required by any other. 


BR 


EBRX 


OADWAY 


RAMWAY CARS oF EVERY DESCRIPTION 


LIGHT, ELEGANT, DURABLE 


High efficiency at all 
stages of gate; steadi- 
ness of motion and easy 


working gate. 


Send for Descriptive Catalogue. 


THE DAYTON GLOBE IRON WORKS CO. 
DAYTON, OHIO, U.S. A. 
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JOHN SOUTHER & CO., BOSTON. 


Standard Gravel and Hard Pan 


EXCAVATOR. 


To Whom it May Concern: 


lhereby certify that I have used the Otis patent improved 
Steam Excavators the past twenty years, in all kinds of earth 
excavations, and believe it to be the best dry land excavator in 
use, and the only one that will work successfully in hard pan ma- 
terial. I have excavated and put into cars five million yards under 
one contract for making land in Boston; with two of these 
machines I loaded from seventy to eighty thousand yards per 
month, MUNSON, 


“Manu 


ais 


SPECIAL ATTENTION GIVEN TO 


Government Contracts, 


and ve facil forthe ion of same. 


Over 250,000 of these arms furnished to various governments for Officers, Soldiers and Police, 
The celebrated SMITH & WESSON REVOLVERS are constructed entirely of best 
wrought steel, carefully inspected for workmanship and stock and, GUARANTEED. For 
perfection of finish, durability and accuracy they are unrivalled. ‘These arms have broken 
all previous records for revolver shooting and are the choice of Experts for fine work. 
The public are wamed against MITA TIONS, which are largel made of malleable cast-iron and often 
If your dealer camot supply yon with the genuine SMIT ‘&@ WESSON, orders sent direct to Factory 
attention, Descriptive catalogue and prices furnished upon application. 
SMITH & WESSON, SPRINGFIELD, MASS.. U.S. A. 
oo oe 


THE AMERICAN 
WATCHMAN’S TIME DETECTOR. 


This Electrical instrument, which is operated by either 
battery or magneto generator as a. is designed to, 
and does, keep an exact record of the eT of the Night 
Watchman in ony establishment where it isin use. It is 
an active and faithful guardian of your premises during 
the night. It is simple, reliable, and absolutely infallible. 
Cannot be tampered with without certain detection. 

Thousands of testimonials from the first concerns in the 
land. Ten times as many of these Detectors in use as all 
other combined. Send for catalogue to 


The Cleveland Electrical Mfg. Co., 


44 and 46 Sheriff Street, 
Cleveland, O. 
ARTHUR B. FOSTER, Genl. Manager. 


ore 
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41 Barclay St. 112 & 114 Lake St. 863 & 865 Broad St. 


RICHARDS & CO., Limitep, 


Importers and Manufacturers of 


Chemicals, Assayers’ ana 
Chemists’ Supplies. 


NEW YORK, CHICAGO, NEWARK, N. J 


ART AND ENGINEERIEG CEPARTMENT. 


F. W. DEVOE & CO. 


Fulton Strect, cor. William, 
NEW YORK. 


IMPORTERS AND MANUFACTURERS OF 


Mathematical and Surveying Instruments, Tapes, Chains, 
Drawing Boards, T Squares, Triangles, Drawing Papers, 
Tracing Cloth, Water Colors, Brushes, Inks, etc. 


BLUE PRINT PAPERS A SPECIALTY. 
Helio Printing by all the processes. 


Sample Books of Blu: Process Papers on application, 


ESTABLISHED 1820. 


YOUNG & SONS, 


MANUFACTURERS OF 


Engineering, Mining and Surveying 
INSTRUMENTS, 
No. 48 SEVENTH STREET, 


PHILADELPHIA. 


Barney Compound 
Ventilating Wheel 


fm Is the Most Powerful and Efficacious 
Wheei on the Market, and for 
the removal of 


Vitiated Air, Steam, Gas, 
Odors, Smoke or Dust 


isnot approached by competition. 


We guarantee al! our wheels to 
give satisfaction or make no charge. 


The Berney Ventileting Fan Co., 


70 Pearl Street, Boston, Mass. 
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Established 1849. Incorporated 1884. 


ESTABLISHED 1849. - 
IN @ORPORATED 1884. 


@B-BOYNTON: 


EEDICKINSON: 


‘BOYNTONS: 
FURNACES, 

“RANGES AND 


HOT WATER HEATERS 
WITH LATEST 


oe Warm Air Furnaces, 
Boynton Hot Water Heaters, ~- 
Boynton Low Pressure Steam Boilers, 
Boynton Cooking Ranges, 
Boynton Baltimore Fire Place Heaters. 


We manufacture apparatus for Heating all classes 
of buildings by either , 


| 
i 
| 
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207 & 209 Water St, New var AT & 49 Dearborn St., Chicago. 


er Sale by the best dealers in the principal towns and cities in the 
United States. 


"OVER = 65,000 = BOYNTON = FURNACES = IN = USE. 


~ 


BOSTON, FoRT SQuare. 
CHICAGO, 108 Lake Streer. 


Hor AT ER 


BY Hot Water GIRCULATION. 
Narionat Hot Water Heater Co. 


NEW YORK . 94 Centre STREET. 
SAN FRANCISCO, 31 Main STREET. 


For Heating 


The Hopson & Chapin Mfg. Co. 


HAMILTON, OAK & HOWARD STS., 


New London, Conn. 


ENGINEERS AND [JANUPACTURERS 


of the Complete Equipment, wish to call particular at- 
tention to their work and capabilities for combined 
Warming and Ventilation (Indirect) by 


HOT WATER. 


—FOR— 


Live Advertisers. 


I get up novel and original methods of adver- 
tising, such as manufacturers are glad to use, to 
help introduce and sell their specialties. 

I write advertisements for trade papers and 
magazines. 

I write circulars, primers and little books on 
any business. 

I furnish unique advertising illustrations and 
catalogue cuts. 

I print catalogues and the books I write. 

Send Ioc. in stamps for my new ‘‘ Book for 
Advertisers. ’ 


A. L. TEELE, 


No. 55 WEST 33d ST.,, NEW YORK OITY. 


Mention ENGINREERING MAGAZINE. 


PAGE 


Steam Heaters, 


Portable and Brick 
Set. 1 
Large surface 


exposed to di- 
rect action of 
fire. 

Very deep 
fire pot, ensur- 
ing warm house 
nightandday. 

Made in = 
three parts, 
joined by threads, without packing. 

Circulars on application. 


W. C. MOWRY, 


Lock Box 134, 
NORWICH, CONN, 


THE ENGINEERING ADVERTISER. 483 
ike 
‘ 
ae 
I 
merge 


THE ENGINEERING ADVERTISER. 


JOUN H.CHEEVER J, D, CHEEVER 
F. CAZENOVE JONES Managers. 


Limited. 


15 PARK ROW, NEW YORK. 


Oldest and Largest Manufacturers in the U. S. of 


Vulcanized Rubber Fabrics 


For Mechanical Purposes, 


STEAM AND WATER 


Fubber Test Ficse. 
COTTON “* CABLE” HOSE, CIRCULAR, WOVEN, SEAMLESS, 
ANTISEPTIC. 


For the use of Steam and Hand Fire Engines, Force Pumps, Mills 
Factories and Steamers. 


THE ORIGINAL SOLID VULCANITE 


EMERY WHEELS 


RUN EASY and SAFE, COOL and TRUE. ARE. 
MORE DURABLE—HENCE CHEAPER. A trial 
will convince you of this, KNIFE GRIND- 
ING WHEELS A SPECIALTY. 


SALESROOMS SALESROOMS: 
PHILADELPHIA, 303 Chestnut St. SAN FRANCISCO, 17 Main St. 
BOSTON, 52 Sumner St. ATLANTA, 16 Decatur St. 
CHICAGO, 151 Lake St. DETROIT, 16-24 Woodward Ave. 
DENVER, 1601-1611 17th St. BALTIMORE, 12 N. Charles St. 
CHARLESTON, 160 Meeting St. BUFFALO, 124-128 Washington St. 
GRAND RAPIDS, 4 Monroe St. NEW ORLEANS, 8-12 N. Peters St. 
MINNEAPOLIS, 28 South 2d St. KANSAS CITY, 1811 and 1313 W. 12th St.. 
CLEVELAND, 176 Superior St. ST. LOUIS, 616 Locust St. 

European Branch :—98 & 100 Queen Victoria St., London, England. 
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Radiator. 


LARGE RADIATING SURFACE in Proportion to 


vanTity of Warer. 


ALL METAL JOINTS, No Gasnets, No Pacnina. 


EVERY RADIATOR TIGHT ano PERFECT 
ABSOLUTELY GUARANTEED 
OCCUPIES SMALL SPACE. 
CIRCULATION POSITIVE ano RAPID. 


ALL HEIGHTS AND SIZES. 
FOR STEAM OR HOT WATER. 


HOT 
WATER 
HEATER. 


Manufactured by the 


Detroit Heating & 
Lighting Co, 


Has a larger heating 
surface in proportion to the 
quantity of water contained 
in the boiler than any other 
on the market. ‘The water 
is thus presented to the fire 
more thoroughly and 
frequently than in any 
other. ‘This is what vives 
power. It is surface that 
counts—actual heating 
surface, exposed directly to 
the fire. This is the reali 
working part of the heat- 
er. Heat 1s only taken up 
from the fire bythe water that 
is in contact with the 
heating surface. All other 
water is superfluous, and 
a drag upon the operation 
of the boiler. 

The smaller the quanti- 
ty of water the great- 
er the efficiency— 

fire surface being equal. 
This is one of the reasons 

this Heater excels all other 

boilers in directness of action, 
efficiency and economy of 
fuel. 

Manufacturers also of the 


COMBINATION 


GAS MACHINE, 


best independent lighting 
apparatus. 


SEND FOR ILLUSTRATED BOOK ‘‘WarRMTH FoR WINTER Homes.”’ 
ano LIGHT FOR EVENING Homes.” 


DETROIT HEATING & LIGHTING Co. 


275 WIGHT ST., DETROIT, MICH. 
NEw YORK, BOSTON, CHICAGO, ST. Louis, New ORLEANS, 


14 LIBERTY ST. 42 PEARL ST. 68 LAKE ST. 414 N. BROADWAY. 26 UNION ST. 


Local DEALERS IN ALL IMPORTANT CiTiEs. 


